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THE USEFUL LIFE OF IRON AND STEEL STANDPIPES 
BY CHARLES W. SHERMAN* 


{Read February 15, 1940.] 


In this paper an attempt has been made to present definite in- 
formation about a considerable number of standpipes, showing the 
actual service life of those which have been abandoned because of 
failure, deterioration, or inadequacy, and the actual present age of 
those which are still (1939) in use, but which have been in service so 
many years that they are probably nearing the end of their useful life. 

Standpipes which had failed because of freak design, the use of 
improper materials, or for similar reasons are not taken into con- 
sideration. Descriptions of 45 such cases may be found in a series of 
articles upon “Standpipe Accidents and Failures” by W. D. Pence, in 
Engineering News, 1894 and 1895, and later reprinted in book form. 

The “Manual of American Water Works,’ 1897 Edition, pre- 
pared by M. N. Baker and published by Engineering News, was 
utilized to obtain information about standpipes existing at that time, 
and which would, therefore, be at least 42 years old if still in service 
in 1939. 

In general, the Manual showed the date of construction, the 
diameter and height, and whether the structure was of iron or steel. 
The localities in New England and New York where standpipes existed 
were listed, and letters were sent to water works men in or near 
those places asking whether the standpipes were still in use, and if not 
when they were removed; and also for definite information relating to 
dates of construction, dimensions, and material. Similar information 
relating to any later structures which were at least 35 years old was 
also requested. 

As was to be expected, no replies came from many towns; but a 
large number of superintendents did reply, some of them at consider- 
able length. I am grateful to all those who supplied information, - 
without which this compilation could not have been made. Data from 





*Consulting Engineer, Boston, Mass. 
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111 standpipes were obtained and are represented in the following 
tabulation and summary. 


SERVICE LIFE OR PRESENT AGE OF STANDPIPES IN NEW ENGLAND AND NEw YorRK 





Dimensions—ft. Year of Ser- 
Diam- Con- Abandon- vice Age in 
Place eter Height Material struction ment Life 1939 





Maine 
Augusta 35 Steel 1901 
Bangor Steel 1899 
Bath Iron 1887 
Belfast Iron 1888 
Boothbay Hbr. ae 1894 
Brewer Steel 1904 
Brunswick Tron 1886 
Caribou Steel 1888 
Eastport Steel 1888 
Ellsworth Steel 1889 
Farmington Iron 1892 
Freeport —_ 1891 
Gorham Steel 1898 
Kennebunk ~- 1896 
Mechanic Falls Steel 1885 
North Berwick Steel 1897 
Old Town Steel 1902 
Orono Steel 1904 
Pittsfield Tron 1895 
Portland Steel 1904 
Portland : Tron 1892 
Portland Steel 1898 
Sanford Steel 1897 
Skowhegan Steel 1887 
Southwest Hbr. Steel 1895 
Yarmouth Steel 1896 

New Hampshire 
Derry Iron 1890 
Exeter Steel 1886 
Hudson a 1891 
Portsmouth ao 1892 
Portsmouth _- 1898 
Raymond — 1894 
Somersworth ; Steel 1894 

Rhode Island 
Bristol Iron 1882 
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*Still in use. 
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SFRVICE LIFE OR PRESENT AGE OF STANDPIPES IN NEw ENGLAND AND NEw YoRK 
(continued) 





Dimensions—ft. Year of Ser- 
Diam- Con- Abandon- vice Age in 
Place eter Height Material struction ment Life 1939 





East Greenwich 26 40 Iron 1886 1907 21 
Jamestown 30 Steel 1889 1915 26 
Pascoag 20 Tron 1902 
Wakefield 30 Tron 1888 
Westerly 30 Iron 1886 
Woonsocket 50 Tron 1884 
Woonsocket 50 Iron 1889 
Woonsocket Steel 1891 
Connecticut 
Litchfield Iron 1890 
Putnam Iron 1886 
Suffield Steel 1896 
Thompsonville — 1885 
Windsor Locks Tron 1885 
Massachusetts 

Abington Tron 1886 
Arlington Iron 1895 
Attleboro Tron 1890 
Avon Tron 1889 
Boston 

Roxbury Tron 1870 

Breed’s Ld. Iron 1888 

W. Roxbury Iron 1886 
Braintree Iron 1887 
Bridgewater — 1887 
Brockton Tron 1892 
Brockton Steel 1903 
Brookline Iron 1889 
Canton Tron 1889 
Dedham Tron 1881 
Dedham Iron 1889 
Dedham Steel 1901 
Dracut —_ 1892 
Fall River Tron 1886 
Fall River Iron 1892 
Fall River . Tron 1897 
Foxboro Tron 1891 
Framingham Steel 1898 
Franklin Tron 1888 





*Still in use. 
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SERVICE LIFE OR PRESENT AGE OF STANDPIPES IN NEW ENGLAND AND NEW YORK 
(continued) 





Dimensions—ft. Year of Ser- 
Diam- Con- Abandon- vice Age in 
eter Height Material struction ment Life 1939 


Grafton 25 30 1887 * _ 52 
Haverhill 30 40 1879 1904 _— 
Haverhill 40 60 1887 1898 
Holliston 30 60 1891 * 
Hyde Park 50 35 1885 1912 
Manchester a5 75 1892 1919 
Marblehead 30 100 1889 * 
Middleboro 20 103 1885 1915 
Millis 20 80 1891 1935 
Needham 25 85 1891 * 
Newburyport 40 35 1881 1900 
North Easton 20 =103 1888 * 
Oak Bluffs 20 70 1890 ¥ 
Provincetown 28 100 1893 1931 
Quincy 35 60 1883 1930 
Randolph 30. =825 1887 * 
Reading 30 100 1890 x 
Rockport 30 60 1894 * 
Scituate 25 75 1900 - 
Somerville 30: 100 1889 1899 
Spencer 40 39 1899 - 
Stoughton 30 60 1886 1926 
Swampscott 26 1885 1899 
Vineyard Haven 20 1887 1924 
Wakefield 40 1883 * 
Watertown 40 1884 1898 
Webster 30 1894 1939 
Weymouth 40 5 1889 * 
Winchester 40 1898 * 
New York 

Baldwinsville 20 1890 * 
Brooklyn 16 1893 1928 
Carthage 20 1893 - 
Cortland 40 1884 1929 
Fulton 20 1885 1912 
Phoenix 20 1888 - 
Rockville Cen. 20 1896 1928 
Schenectady 32 1896 1921 
Seneca Falls 30 1887 1889 








*Still in use. 
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SERVICE LIFE OR PRESENT AGE OF STANDPIPES IN NEw ENGLAND AND NEW YoRK 











(continued) 
vie Dimensions—ft. Year of Ser- : 
Diam- Con- Abandon- vice Age in 
Place eter Height Material struction ment Life 1939 
Seneca Falls 30 95 Steel 1890 * _- 49 : 
Waterford 30 54 Steel 1885 1927 42 a 
Waterford 25 85 Steel 1898 1927 29 — 
*Still in use. rca 
SUMMARY 


Maine: 

Standpipes abandoned, 3; average life, 34 years; range, 7 to 53 years. 

Standpipes still in use after 35 years or more, 23; average age, 44 years; 
maximum age, 54 years. 

Total reported, 26; average life* of all, 49 years. 

New Hampshire: 

Standpipes, abandoned, 1; life, 48 years. 

Standpipes still in use after 35 years or more, 6; average age, 47 years; 
maximum age, 53 years. 

Total reported, 7; average life* of all, 53 years. 

Rhode Island: 

Standpipes abandoned, 3; average life, 24 years; range, 21 to 26 years. 

Standpipes still in use after 35 years or more, 6; average age, 49 years; 
maximum age, 55 years. 

Total reported, 9; average life* of all, 46 years. 

Connecticut : 

Standpipes abandoned, 3; average life, 39 years; range, 30 to 43 years. 

Standpipes still in use after 35 years or more, 2; average age, 46 years; 
maximum age, 49 years. 

Total reported, 5; average life* of all, 45 years. 

Massachusetts: 

Standpipes abandoned, 26; average life, 31 years; range, 10 to 56 years. 

Standpipes still in use after 35 years or more, 26; average age, 48 years; 
maximum age, 58 years. 

Total reported, 52; average life* of all, 43 years. 

New York: 

Standpipes abandoned, 8; average life, 30 years; range, 2 to 45 years. 

Standpipes still in use after 35 years or more, 4; average age, 49 years; 
maximum age, 51 years. 

Total reported, 12; average life* of all, 38 years. 

Six States: : 
Standpipes abandoned, 44; average life, 32 years; range, 2 years to 56 years. 
Standpipes still in use after 35 years or more, 67; average age, 47 years; 

maximum age, 58 years. 
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Total reported, 111; average life* of all, 45 years. 


In summarizing the results, it has been assumed that the stand- 
pipes still in use will have a further life of as much as 15 years in 
some cases; and the actual average age has been increased by 7 years 
to obtain their probable average life. The average probable service 
life of the 67 standpipes still in use would then be 54 years. 

By contrast, we find the average life of those which have been 
abandoned is 32 years. Some of those had become unsafe, but a 
considerable number were removed because they were superseded by 
other structures, or had become inadequate to meet increasing needs, 
or were at too low elevations for satisfactory service. The average 
life of all standpipes abandoned was 32 years. 

The average probable life of all the 111 standpipes is 45 years. 





*Assuming an average additional life of 7 years for all standpipes 35 years 
or more old and still in use. 











HYDRAULIC INVESTIGATION OF A SMALL WATER WORKS 
SYSTEM AND EFFECTS OF MAIN CLEANING 


BY RICHARD H. ELLIS* 


[Read March 21, 1940, 








The purpose of presenting this paper is not to set forth any new 
technical matter but rather again to direct the attention of the water 
works operators to the value of being acquainted with the hydraulics 
of their distribution systems. By the application of some of the 
simplest of the hydraulic theories that have been explained to this 
Association by Prof. Geo. E. Russell in his pre-meeting talks, it is 
possible to conduct a sufficiently thorough examination of the carry- 
ing capacity of trunk and distribution mains to indicate their ability 
to deliver to any part of a water works system the amount of water 
required for domestic and fire service. It is further possible by the 
application of these same principles to predict with reasonable cer- 
tainty the effect of laying new mains or of reconditioning existing pipe 
lines. 

To illustrate the simplicity of such an investigation, and the ac- 
curacy of the prediction possible, I will cite as an example an investi- 
gation recently conducted in Millers Falls, in the western part of 
Massachusetts. 

Millers Falls is a Postal Sub-Division embracing parts of the 
towns of Erving and Montague, which towns are separated by the 
Millers River. See Fig. 1. The district referred to as Millers Falls 
covers an area of about 4 sq. miles and has a population of about 1800. 
The two principal industries within the district, the Millers Falls 
Paper Co. and The Millers Falls Co., a tool manufacturing estab- 
lishment, are located on the river in the eastern and western portions 
of the district, respectively. The primary supply of water for the 
fire protective systems at these plants is from public mains, while 
each plant provides its own secondary supply from fire pumps which 
draw suction from a canal or from the Millers River. 

The Millers Falls Fire and Water District was formed to provide -~ 
public water for domestic and fire protection purposes for those sec- 







































*Engineer, Inspection Department, Associated Factory Mutual Fire Insurance Company, Boston, Mass. 
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tions of the two towns that are included within the district. The 
water works system is supplied from the Turners Falls Fire and 
Water District’s system through a 10-in. connection to the 11,400-ft. 
long 12-in. force main through which water is supplied to the Turners 
Falls reservoir. The Millers Falls connection is located about 400 ft. 
north of the Pumping Station. 

Water is pumped directly from Lake Pleasant to both the Millers 
Falls and Turners Falls systems and overflows to the 1.5-m.g. Turners 
Falls reservoir. A 2-m.g.d. Blake duplex pump was ordinarily oper- 
ated about 10 to 12 hours per day against a head of 150 Ib. per sq. in. 
to supply the demand of both communities, while a 1.2-m.g.d. steam 
duplex unit was held in reserve. 
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The average daily consumption of water for both these systems 
is about 800,000 gal. According to meter registration, an average of 
44,500 g.p.d. of water was supplied to Millers Falls in 1938, making 
a per capita consumption for the District of but 24.7 g.p.d. With all 
services in this district metered and with this low per capita daily 
consumption, it is reasonable to assume that there was no undue 
leakage. 

Water supplied to the Millers Falls system is recorded on a 4-in. 
oscillating piston type meter, on a bypass, and on a 10 by 4 in. Ven- 
turi type meter with weighted check, on a second bypass, located 
about 3700 ft. from the Pumping Station. This arrangement results 
in small flows being registered only on the smaller meter, while with 
an increased head loss due to larger flows water would be recorded on 
both meters. A gate in the 10-in. main is kept shut so that water ordi- 
narily passes through one or both of these bypass meters. In case of 
fire the main gate can be opened, thus eliminating the friction in the 
meters, although considerable delay might be expected in getting this 
gate open. 

The trunk main supplying Millers Falls consists of approximately 
11,000 ft. of 10-in. cast-iron pipe which extends through the business 
center of the eastern part of the district. Water is supplied to the 
northern part of the district through about 1800 ft. of 8-in. pipe which 
is fed from a connection with the 10-in. pipe in the center of the 
business district and through some 3500 ft. of 8-in. pipe, which forms 
a loop between the end of the 10-in. pipe and the 8-in. pipe which 
cresses Millers River to the northern part of the district. 

The quantity of water available from the public system for fire 
protection at the industrial properties was known to have diminished 
rapidly in the last few years, and recommendations for improvement 
had been made to the industries. This deficiency was pointedly 
brought to the attention of the town when a lack of water was ex- 
perienced during two fires in residential properties. Because of the 
deficiency in water supply, a committee was formed to study means 
of providing sufficient water for fire protection purposes. This Com- 
mittee solicited the advice of the Inspection Department of the As- 
sociated Factory Mutual Fire Ins. Cos. as that organization was 
vitally interested in the protection of the industrial properties. 

To determine the quantity of water available for fire protection, 
capacity tests were run in the business and residential sections of the 
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district by Pitot measurement of the flow from flowing hydrants and 
noting the residual pressures. These tests indicated a definite de- 
ficiency, there being available in the business district but 600 g.p.m. at 
20 Ib. per sq. in. while the quantities available in the residential dis- 
trict, fed by 4- and 6-in. mains were negligible. 

In order to ascertain whether the deficiency was due to a local 
obstruction or to a general condition of the trunk mains, normal pres- 
sures were noted at all hydrants and at several house taps along the 
3,500 ft. of 8-in. and 11,000 ft. of 10.-in. cast-iron main which ex- 
tends to the east and thence through the north to the west side of 
the district. A test was then run by drawing 420 g.p.m. (figured from 
Pitot readings) from a hydrant in the yard of the Millers Falls Co. 
and noting the residual pressures at all points where normal pressures 
had previously been read. Meter readings taken prior to, during and 
directly following the test indicated that the average domestic con- 
sumption within the District at that time was 20 g.p.m. in the pipe 
line under consideration, resulting in the originally noted normal 
pressures being practically the same as static pressures. 

From these data a hydraulic gradient (See Fig. 2) was plotted 
by subtracting the static pressure noted at any point from the 
pump pressure and adding thereto the residual pressure noted at the 
same location. Due to the flow test being made with the pumps oper- 
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Fic. 2—Hypraviic GRADIENTS OF 10-IN. AND 8-IN. CAST-IRON MAIns. 

















ELLIS. 159 


ating there was considerable pressure fluctuation in the mains under 
flow conditions. The hydraulic gradient plotted was of necessity an 
average of the points plotted for observed conditions. The slope of 
the average gradient on the 10-in. pipe between the Pumping Station 
and the Meter House and between the Meter House and the end of 
the 10-in. main will be found by reference to the Williams and Hazen 
tables to have coefficients of about 62.5 and 53.3, respectively, while 
the coefficient of the 8-in. pipe equals 68 (figures by slide rule). 

The friction loss curve—the hydraulic gradient plotted in re- 
verse—is shown on Fig. 3, on which has also been plotted the ex- 
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Fic. 3—OsseErvED FricTION Loss oF 10-IN. AND 8-IN. CAST-IRON MAINs. 


pected friction in a main having a coefficient of C= 100. The differ- 
ence between these two curves is, at the given rate of flow, the extra 
friction developed due to the age and condition of the pipe line and 
is not greatly in excess of what would be expected in a pipe of this 
age (over 40 years old). 

Observations of pressures at the pumping station showed that the 
pressure was increased from a static of 82 lb. per sq. in. to 150 lb. 
per sq. in. when the pumps were operating at a rate of 1325 g.p.m. 
This is indicative of a Williams & Hazens coefficient of about 67 in 


the 11,400 ft. of 12-in. pipe between Pumping Station and the Turners - 


Falls reservoir. The head against which the pumps operated had in- 
creased about 40 Ib. per sq. in. in a 25-year period. Due to the Mil- 
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lers Falls system being supplied from the Turners Falls force main 
within a short distance of the pumping station, the increased pressure 
caused by the friction developed in delivering water to the reservoir 
was transmitted to the Millers Falls system, and this increase in 
pressure offset, to a large degree, the loss in effective carrying capacity 
while the pumps were in operation. 

To provide an adequate quantity of water for fire protection, it 
was evident, since there were no local obstructions in the trunk main, 
that one of the following three remedies should be adopted. 

1. An additional trunk main should be constructed to augment 
the flow available through the existing mains. 

2. Elevated storage should be provided near the business and 
industrial districts. 

3. The existing mains should be cleaned. 
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As the investment necessary for the accomplishment of the first 
two suggestions was greater than the community desired to make, 
studies were undertaken to determine the yield that would be ex- 
pected if the existing mains were cleaned. 

Utilizing the coefficients developed from the observed pressure 
losses under flow conditions, supply curves (Fig. 4) were prepared 
(by plotting various rates of flow against residual pressures) to show 
the quantities available at the time of the investigation and what 
would be expected if the mains were cleaned. Because of the wide 
variation of pressures in the Millers Falls system between pumping 
and gravity flow conditions, these supply curves were plotted to show 
under each condition: 

1. Present yield. 

2. Expected yield with Millers Falls trunk main cleaned. 

3. Expected yield with both Millers Falls mains and the force 
main cleaned. 

As will be noted from the curves plotted to show observed and 
expected conditions within the business district, there was available 
for direct hose streams at 50 lb. per sq. in. pressure about 380 g.p.m. 
and for fire department pumper supply but 620 g.p.m. at 20 lb. per 
sq. in. when drawing from the reservoir. Under pumping conditions 
these quantities were calculated to be 890 and 1,050 g.p.m. respec- 
tively. 

Assuming a coefficient of C 100 as being conservative for 
cleaned mains, it was predicted that after cleaning the Millers Falls 
mains and the force main the yield at the business section, under 
gravity conditions, would be increased to 640 g.p.m. at 50 lb. per 
sq. in. and 990 g.p.m. at 20 Ib. per sq. in. pressure, and under pump- 
ing conditions to 1,570 g.p.m. at 50 lb. per sq. in. and 1,860 g.p.m. 
at 20 lb. per sq. in. pressure. Corresponding increases would be avail- 
able throughout the length of the 10- and 8-in. mains. 

It is interesting to note that while the study was being made pri- 
marily to increase the flow to Millers Falls, it showed that the clean- 
ing of the force main as well as the Millers Falls mains actually would 
result in less water being available during periods when the pumps 
are operated than if the Millers Falls mains alone were cleaned. 
However, considerably more water would be available from the reser- ~ 
voir under gravity flow which result was most desired. 

As a result of this investigation the Millers Falls Fire and Water 
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District started a main-cleaning program and during 1939 cleaned 
both the 10-in. and 8-in. mains on which the test herein described 
was conducted. After the pipe cleaning work was completed, but 
prior to the cleaning of the force main by the Turners Falls Fire and 
Water District, an opportunity presented itself to check the efficiency 
of the pipe-cleaning work. An open butt hydrant test run in the 
business section of the district gave results which confirmed the pre- 
diction as to the quantity that might be expected under that condi- 
tion and indicated that with both force and trunk mains cleaned there 
would be at 50 lb. per sq. in. about 70%, and at 20 lb. per sq. in. 
about 45% more water than was available from these mains at the 
time of the original investigation. 

The resulting improvement, in making available an increased 
quantity of water for fire protection purposes, while not the most 
satisfactery solution of the Millers Falls Fire & Water Districts diffi- 
culties, was readily and inexpensively accomplished. The ultimate 
provision of elevated storage near the center of the District would 
still further increase the adequacy and improve the reliability of this 
system. 

Subsequent to the work in Millers Falls, the Turner Falls Fire 
and Water District undertook the cleaning of its force main with the 
result that the rate of pumping was increased from 1,325 g.p.m. to 
1,500 g.p.m. while the head against which the pumps operate was 
reduced from 150 to 115 lb. per sq. in. It is understood that quanti- 
ties as great as 1,700 g.p.m. have been pumped without increasing the 
head over 120 Ib. per sq. in. This is indicative of a Williams & Hazen 
coefficient of between 115 and 122 and results in the ability to pump 
an increased quantity of water with the present pumping equipment, 
and in a reduction of about 29% in the cost of pumping water. 

Investigation such as that here described can readily be con- 
ducted on any part of a distribution system by use of ordinary gages 
and a Pitot tube, and calculations can be worked out by use of fire 
flow and friction loss tables. The results of such tests, while not 
necessarily highly accurate, are sufficiently so to indicate the general 
conditions of the pipe lines and the maximum probable yield to be 
expected therefrom and are of great assistance in redesigning a dis- 
tribution system. 

The writer would urge water works operators to study the hy- 
draulics of their distribution systems so that they may become thor- 
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oughly acquainted with the points of greatest deficiency therein and 
in order that logical plans may be developed for the required strength- 
ening of their systems. 

The writer desires to acknowledge the assistance rendered by D. 
E. Matthewson, Commissioner and Clerk of the Millers Falls Fire and 
Water District who codperated in running the tests herein described 
and also to M. S. O’Leary, Secretary of the Turners Falls Water 
Commissioners who furnished the data relative to past and present 
pumping conditions. 
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WATER METERS. 





RESULTS OF BETTER MAINTENANCE AND SIZING 
OF WATER METERS 


BY H. W. GRISWOLD* 





[Read April 25, 1940.] 


In 1929, the writer presented a papery before this Association 
titled “The Maintenance of Water Meters” in which were described 
the meter maintenance practice and costs then obtaining in the Water 
Department of the city of Hartford, and a discussion given of the 
various factors to be considered in setting up a program for improved 
maintenance of meters. 

The five factors having the most effect on the cost and efficiency 
of small meter maintenance were summarized as: 

1. Frequent inspection of meters in service to detect those not 
registering and those over-registering; 

2. The prompt removal and replacement of “down” meters with 
a minimum of lost motion; 

3. The testing of all meters at regular intervals; 

4. The application of efficient factory methods to the repair 
shop and the testing bench; 

5. Close control of records and stock. 

In 1930, the four towns adjacent to the city, and the city of 
Hartford, were incorporated as The Metropolitan District of Hart- 
ford County, Conn., and the supply and distribution of water in this 
area and in the town of West Hartford were taken over by the Water 
Bureau of The Metropolitan District. Chas. A. Goodwin is Chairman 
of The Metropolitan District Commission, F. Spencer Goodwin is 
Chairman of the Water Bureau, and Caleb Mills Saville is Manager 
and Chief Engineer of the Water Bureau, in direct charge of all water 
department activities. 

During the year after the formation of the District, the staff was 
occupied with problems of plant and personnel, incidental to the 
changeover from City to District control, but early in 1932 a start 
was made toward improving meter maintenance practice. Much 
thought and study have been given to this problem during the suc- 





*Deputv Manager and Deputy Chief Engineer, Water Bureau, Metropolitan District, Hartford. Conn. 
+This Journal 43 (1929), 273. 














GRISWOLD. 165 


ceeding eight years, and it is the purpose of this paper to report in a 
brief way the methods found most satisfactory in the office, field, test 
room, and shop, and to attempt to evaluate the results obtained from 
improved meter maintenance and from better sizing of meters. 

The number of each size of meter in service at the beginning of 
1932 and the approximate income in percentage of total derived from 
each size are given in Table 1. 








TABLE 1.—PERCENTAGE OF INCOME DERIVED FROM EACH SIZE OF METER IN 1932 





Size Number Per Cent 
of in of 
Meter Service Income 

Inches 
56 12,707 20 
4 10,144 33 
1 2,429 22 
14%-1% 457 10 
2 and over 467 15 





26,204 100 


Since the bulk of the meters in service is smaller than 1% in., 
and also since they bring in about 70% of the total income from the 
sale of water, efforts toward improved practice were directed princi- 
pally to the meters in these sizes, and the methods described apply 
particularly to them. 

Office Methods. The objective here is to obtain adequate con- 
trol and proper records with a minimum of paper work. Most of 
the progress made has been due to a carefully thought out four-copy 
work order form, so designed that the amount of copying is reduced 
to a minimum and the compilation of all essential data is facilitated. 
A perpetual inventory system in employed for meter stock, and a 
standard time sheet and pay roll system are used for labor. Meters 
due to come off for test are listed from meter readers’ route books, 
and the rules of the Public Utilities Commission requiring that meters 
smaller than 1% in. be changed after passing a given quantity of 
water, but not less often than once in five years, are strictly observed. 


Field Methods. One man with half ton truck is the standard - 


outfit for installing or changing small meters located inside buildings. 
Installations of new meters are facilitated by the requirement that a 
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pair of meter tailpieces with spacer nipple, furnished by the Bureau, 
be set by the plumber just inside the building, close to the shut-off 
valve and with a back valve immediately beyond it. This one-man 
crew also makes minor repairs on premises, such as broken glasses 
and small leaks in meter or connections, and runs over-all accuracy 
tests on the meter in place on special order, which is usually initiated 
by the customer because of high bill. A 1-cu. ft. test can, similar to 
those used for testing gasoline dispensing pumps, is used for these 
tests, and by making several runs at different rates of flow any gross 
inaccuracy of registration can be detected very readily. 

Test Methods. Even if Public Utilities Commission rules did 
not require an “as found” test, it would be worthwhile making such a 
test, in order to have information on the behavior of repaired meters 
in service. The practice of testing small meters in strings of six to 
eight has been continued, but the rates of flow during test are con- 
trolled more closely by means of a Ford Testerate setter. Determina- 
tion of quantity by weight has been abandoned in favor of direct 
volumetric measurement in special tanks having cone-shaped tops 
with two risers. During test, water enters the tank through one riser 
and, when the tank is nearly full, a float in the second riser is carried 
up and throws a mercoid switch, which causes an electrically operated 
valve on the outlet end of the test bench to close. This setup permits 
tests to be run without further attention after the flow is once started, 
and the automatic shutoff arrangement give a predetermined quantity 
in the tank within 1/10 per cent, regardless of rate of flow. Two 
tanks are used, one of 1-cu. ft. capacity, and the other of 10-cu. ft. 
capacity. 

A second test bench and set of tanks were added last year, in 
order that tests at small flows might be run for a sufficient time to 
cause the 1-cu. ft. pointer to make a complete revolution. At 4% g.p.m., 
it takes thirty minutes to run 1 cu. ft., but with automatic shut-off 
the operator can run the higher rate test flows on a second string of 
meters while the minimum test flow is running on the first string, so 
that there is no additional cost for making the more thorough test 
at minimum flow. 

For testing 114-in. and 2-in. meters, a home-designed bench hold- 
ing three 1!4-in. or two 2-in. disc meters, or one 2-in. compound 
meter, is used. Because of the greater range in test rates, both a 
Ford Testerate setter and an orifice plate, preceded by a pressure- 
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reducing valve, are used. Quantity is measured by weight, with ar- 
rangement for automatic shut-off when the scale beam starts to rise. 
By undersetting the weight on the scale beam by amounts determined 
by experience for each rate of flow, shut-off can be timed to give quan- 
tities in the tank which are exact to within about 1/3 per cent. 

For each size of meter, the rates of flow which are used for test- 
ing, the quantity run for each test flow, and the required accuracy of 
registration are listed in Table 2. 


TABLE 2.—STANDARD METER TESTS 





‘Size of Gallons 





Meter per Cubic Time Registration 
Inches Minute Feet Minutes Seconds Required 
5 1 1 30 98 — 102 
“ 16 10 4 41 98 — 102 
¥ 0.8 1 9 22 98 — 102 
0.25 1 30 0 90 
8 10 9 22 98 — 102 
‘ 25 10 3 0 98 — 102 
M 1.4 1 5 22 98 — 102 
0.5 1 15 0 90 
13 10 5 46 98 — 102 
30 10 2 30 98 — 102 
, 2.2 1 3 25 98 — 102 
; 0.75 1 10 0 90 





Any meter which registers between 98 and 102 and has been in service less 
than 2 years is painted, the register set back to zero, and the meter returned to 
service. 


Attention is called to the fact that the test requirements of the 
Bureau for repaired meters are exactly those specified by this Associa- 
tion for new meters. No difficulty is being experienced now in re- 
pairing meters to pass these tests. Earlier in the program, as the test 
requirements were gradually stiffened, it was found that all models 
of certain makes of meters and certain models of other makes could 
not be repaired to pass the tests, unless an uneconomical amount of 


parts and labor was used. As these, in general, were meters which had ~ 


been in service at least twenty years, it was decided to turn them in 
for new meters as fast as they were removed from service. New 
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TABLE 3.—SPECIAL TESTS ON NEW AND REPAIRED 54-IN. METERS 




















Rate in Gallons per Minute Registration 
16 5 0.8 0.25 0.07 Starts 
Disc Meters—Make A—New 
99.9% 101% 100% 99% 92% 0.01 
99.6 101 100 98 88 
99.9 100 100 99 91 0.01 
99.5 100 100 99 89 
99.7 100 101 99 90 
99.5 101 100 97 89 
99.8 100 100 99 91 
99.4 100 100 98 91 
Disc Meters—Make B—New 
98.6% 100% 100% 99% 93% 
100.7 101 100 99 95 0.01 
101.5 101 101 99 88 
100.1 101 100 100 96 0.03 
98.5 100 100 100 92 
99.9 101 101 99 83 
99.3 100 100 99 19 
99.6 100 100 100 94 
Disc Meters—Make C—New 
99.1% - 101% 98% 95% 73% 
99.1 101 100 99 85 above. 0.03 
100.5 101 101 97 71 
100 101 101 99 86 0.03 
100.2 102 102 96 74 
99.8 102 100 96 64 
100.1 101 102 98 84 
100 102 102 99 84 
Piston Meters—Make D—Old Meters—New Chambers 
100 % 100% 102% 99% 90% 
99 101 100 97 72 
100 100 100 88 20 
100.2 101 100 96 40 
Piston Meters—Make D—Old Meters—Remachined Chambers 
98 % 100% 99% 96% 70% 
99.2 100 99 91 54 
100.5 101 100 97 74 


Rotary Type Meter—Make E—New 
101 % 101% 101% 98% 86% 
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meters of good quality, whether disc or piston, give far better tests 
than those required under present specifications. As a matter of 
interest, complete tests of several makes of new meters are given in 
Table 3, together with the results of the same tests run on piston 
meters repaired in the Bureau shop. 

Shop Methods. Early in the program for better meter main- 
tenance, it was found desirable to prohibit all fitting on the repair 
bench and to limit the repairman’s work to taking down, cleaning and 
reassembling the meter; replacing worn units, such as disc or chamber 
assembly, intermediate gear train, and register with other ready- 
assembled units, either new, or repaired elsewhere than on the meter 
bench. At first, all worn discs and chambers were sent back to the 
manufacturer, but lately it has been found advantageous to stock over- 
size discs for some makes of meters and to permit the man on the 
bench to install the oversize disc when necessary. 

Intermediate gear trains and registers are taken down, the worn 
parts replaced with new, and the trains reassembled. Top and bottom 
plates of piston meter chambers now are being remachined satis- 
factorily in the Bureau shop. However, proper gages—preferably 
factory-furnished—plus a good lathe and a skilled mechanic are 
needed to obtain uniformly good results. 

With repair and testing technique improved to the point where 
it can be said with confidence that every meter going into service 
meets all the requirements of this Association for new meters, and 
with this procedure in operation long enough so that it can be said 
truthfully that every small meter in the system has been in the shop 
for reconditioning within the last five years, it is desirable to attempt 
tc answer the following questions: 

1. What are relative costs of good meter maintenance and poor 
meter maintenance? 

2. Is improvement in meter maintenance with consequent in- 
crease in meter accuracy, particularly on the low flows, reflected in 
increased revenue? 

The first question is answered conclusively by the figures in 
Table 4. 

The larger number of meters handled during 1935 and 1936 


resulted from the special effort made to complete as soon as possible © 


the reconditioning of all meters in the system which had been in 
service more than five years. It is to be noted that, while the total 
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TABLE 4—VOLUME AND Cost oF METER WorkK 1931-1939 








Total Number 
Number of Repaired Number Cost Per 
Meters in and Tested Meter 
Service Tested on Total Repaired 
Year All Sizes at Shop Premises Cost in Shop 
1931 26,204 5,639 _ $33,418.04 $5.92 
1932 26,587 4,774 281 30,376.42 6.35 
1933 26,643 6,117 171 33,321.99 5.45 
1934 26,668 6,334 302 38,643.06 6.10 
1935 26,920 9,566 300 42,404.00 4.43 
1936 27,365 8,564 194 43,916.00 5.13 
1937 28,091 5.371 173 28,433.00 5.30 
1938 28,603 5,819 163 27,806.00 4.77 


1939 28,934 5,967 100 29,957.00 5.02 





amount spent is roughly proportioned to the number of meters put 
through the shop, the gross cost per meter tends to decrease and not 
increase, despite more rigid repair and testing standards. In other 
words, it costs no more and perhaps a little less with the improved 
methods and facilities now available to do a good job of meter main- 
tenance than was formerly paid for an inferior job. 

Information at present available is not sufficiently complete of 
itself to warrant an exact answer to the second question, although 
studies which have been undertaken seem to point to the same general 
trend. 

The years 1927, 1928 and 1929 are taken as a group and as 
typical of the period when relatively poor meter maintenance prac- 
tice prevailed, and the years 1937, 1938 and 1939 are taken as a 
group and as typical of the period after present meter maintenance 
practice had been in operation for a considerable time. 

Method A, a study to determine the comparative average revenue 
per person per year from the sale of water for domestic use only, 
indicates an increase in per capita revenue from $3.50 in the 1927- 
1929 period to $3.63 in the 1937-1939 period (3.7% increase). See 
Table 5. 

Method B, a comparative study of water revenues from a group 
of representative premises all served by 5/8-in. meters, with condi- 
tions remaining practically unchanged, indicates that revenue per 
meter has increased 412%. See Table 6. 
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Method C indicates that from 1928 to 1939 the percentage of 
unaccounted for water has been reduced from approximately 27% 
to 15% and that of the 12% reduction 7% is due to a general tighten- 
ing up of the distribution system resulting from annual Pitometer 
surveys, leaving a balance of 5%, which can only be accounted for by 
improved registration of meters of all sizes. See Table 7. 


TABLE 5—INCREASED REVENUE DUE TO INCREASED METER ACCURACY 
Method A: Increase Per Person Supplied with Water 











Revenue 
from 
Population Domestic Revenue 

Year Supplied Sales Per Person Per Year 
1927 201,000 $ 691,921.48 
1928 206,000 710,504.28 
1929 211,000 759,298.77 

618,000 $2,161,724.53 Average $3.50 
1937 243,000 $ 886,483.01 
1938 247,000 895,746.08 
1939 254,000 921,670.23 

744,000 $2,703,899.32 Average $3.63 
Increase 1937 to 1939 over 1927 to 1929 = 3.7% 





Note: Population from Meter Readers’ census and local directories. Revenue 
from Domestic Sales is assumed equivalent to water revenue from all sources, 
except Industrial Sales and Sales to Other Water Companies. 


Although the results of the three methods are in general agree- 
ment and indicate a possible increase in water revenue of approxi- 
mately 4% as a result of increased accuracy in meter registration, 
there are apparently other factors which considerably modify these 
indicated increases, to the extent that they are not reflected to the 
same degree in actual gross water revenue. The results, therefore, 
should be taken as a trend, indicating worthwhile economy, rather 
than as a precision measurement. 

The present practice of the Bureau on the maintenance of meters 


larger than 2 in. is to require an accuracy of registration to meet the - 


N.E.W.W.A. specifications so far as these apply, and on compounds 
and special types of large meters to require accuracy equal to that 
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TABLE 6—INCREASED REVENUE DUE TO INCREASED METER ACCURACY 
Method B: Increase from 129 Premises Served by 5%-in. Meters 





Billings 

Year lst 6 Months 2nd 6 Months Total 

1927 $1,098.60 $1,094.40 ie $949300° 

1928 1,089.75 1,024.35 2,114.10 

1929 1,060.65 1,096.05 2,156.70 
$6,463.80 

1937 $1,119.75 $1,090.80 $2,210.55 

1938 1,119.60 1,093.35 2,212.95 

1939 1,181.50 1,149.40 2,330.90 
$6,754.40 


Increase 1937 to 1939 over 1927 to 1929 — 4% 








Note: From 400 premises, served by 5-in. meters in a section of the city 
showing little change in character of building or type of occupancy during the 
past 13 years, there was discarded any premise having a variation in bills of as 
much as 100% or having a minimum bill during the period. Data from the re- 
mainder (129) are given in Table 6. 


of a new meter of its kind and type. All tests on meters larger than 
2 in. are made in place, with rates of flow controlled by orifice under 
constant pressure, or by calibrated gate opening checked by stop 
watch. A skeleton test is made “as found” and a complete test “as 
left”. Accuracy curves are plotted and compared with those from 
previous tests on those meters which are large revenue producers. Six- 
inch and larger meters are tested each six months; four-inch, once 
each year; and three-inch, once every two years, or oftener if use is 
large. 

Sizing of meters has been carried along in parallel with better 
maintenance of the larger meters, so that increased revenue from this 
group of meters may be due to either one or a combination of both 
improvements in meter practice. In order to select the size of meter 
which best fits the demand pattern of the premise which it serves, it is 
necessary to obtain, first of all, data on the maximum and minimum 
and average rates of draft at the premise. These data can be obtained 
by an observer with a stop watch, by an instrument making a graphi- 
cal record of the rate of revolution of one of the meter dials, or by 
thorough inspection of the premise followed by an estimate of rates 
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TABLE 7—REDUCTION IN UNACCOUNTED FOR WATER DUE TO INCREASED METER 
Accuracy (Method C) 











(1) (2) 
Delivered Accounted for % Unaccounted 
in City by % for Water 
Year Venturi Pitometer Work (2) to (1) % of (1) 
(Billion Gallons) 
1928 —— — 26.75 
1929 6.4855 .0287 0.44 —— 
1930 6.8062 .0861 1.26 —_—- 
1931 6.5678 .1427 2.20 aa 
1932 6.3753 .1162 1.82 — 
1933 6.3024 0975 4.55 — 
1934 6.7644 .0314 0.46 —- 
1935 6.6577 .0209 0.31 ee 
1936 6.9476 .0298 0.43 — 
1937 7.0615 .0579 0.82 — 
1938 7.0245 .082 1.10 — 
1939 7.3502 .010 9.13 14.80 
Reduction in Unaccounted for Water 11.95 
Total accounted for by Pitometer work 10.52 
Less: Ordinary leakage developing from year to year 3.41* 
7.11 
Unaccounted for water reclaimed by improved 
meter registration (1928-1939) 4.84% 





*Average ordinary loss through leakage developing each year, assumed to be 
0.31%, based on the experience of the period 1934-39 inclusive. In figuring this 
average, abnormal leaks amounting to 0.64% (1937) and 0.72% (1938) were 
omitted. 


from the observed use. The Bureau uses the second method almost 
exclusively as being more convenient and cheaper, and yielding more 
accurate information than either of <’« others. 

An interesting compilation of some of these tests on the smaller 
meters, grouped by number of flushometer toilets, or number of tank 
toilets, is given in Tables 8 and 9. The same wide range of rates of 


flow into what are apparently very similar premises, which have been ~ 


noted by others who have published the results of their investigations 
in this field, can be observed in this tabulation. 
The sizing of the larger meters requires consideration of max- 
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TaBLE 8—Data Usep 1n Sizinc SMALL METERS IN Premises Havinc FLUSH VALVES 





Number of Size of Size of 

Flush Fau- Service Meter Rates of Draft (G.P.M.) 
Type of Building Valves cets —In. —In. Minimum Maximum Average 
Single house 1 7 1 ¥% 0 20 10 
2-family house 2 16 1 Y% 0 25 8 
Warehouse & store 4 24 1% 1% 0 20 5 
Single house 5 24 1% 1 0.4 15 1 
Miscellaneous sto-es 5 14 2 4x1 1 20 1 
Garage and shop 6 8 2 1 0.1 15 8 
Factory 6 10 4 14% 0 15 1 
Shop 8 6 2 34x1 0 25 7 
Police station 8 25 4 1% 0.3 35 15 
Rooms and stores 10 34 2 1 1 20 5 
Private house 10 50 4 1% 0 23 8 
Home 10 22 4 1% 0 50 3 
12 apartments 12 72 2 1% 0 20 3 
12 apartments 12 72 2 1 0.2 30 5 
Warehouse 15 18 2 1% 0 15 2 
2 stores & hotel 15 40 2 1 0 25 2 
18 apartments 18 108 1% 1 0 15 5 
18 apartments 18 108 2 1 0.4 30 10 
21 apartments 21 126 2 1 1 20 10 
24 apartments 24 180 2 1 0.25 15 5 
21 apartments 21 126 2 1% 0 25 8 
24 apartments 24 144 2 1% 0 60 25 
27 apartments 27 162 2 1 0.4 15 10 
27 apartments 27 162 2 1 0.008 25 5 
30 apartments 30 192 2 1% 0 25 10 
30 apartmerts 30 195 1% 2 0.1 40 20 
Burr school 40 4 2 0.6 60 10 
42 apartments 42 252 2 1% 0 20 8 
Hfd. Ct. Trust 50 140 2 2 5 75 17 
Stores and apts. 57 332 4 2 a 40 15 
Insurance office 60 150 4 v4 0 75 25 
County building 105 40 6 2 0.5 75 25 





‘ 


imum demand as well as data on actual rates of use. For instance, at 
one manufacturing plant, rates from a 3-in. meter indicated that a 
2-in. meter would be ample, and the change was made. A few days 
later a complaint of lack of water came in from this plant, and in- 
vestigation disclosed that it was their custom to empty and refill a 
large cooling tank once a week and that the rates of use were taken on 
a day when the tank was not being filled. The 3-in. meter was put 
back—with apologies. 

Data on a few typical investigations of rates of use through large 
meters are given in Table 10, together with size of original meter and 
replacement size, and the net increase in water used at all the premises 
listed. In studying Table 10, it will be noted that results obtained by 

















GRISWOLD. 7S 


TaBLE 9—Data Usep 1n Sizinc SMALL METERS IN PREMISES Havinc TANK CLOSETS 





Size of Size of 
Number of Service Meter’ Rates of Draft (G.P.M.) 





Type of Building Closets Faucets —In. —In. Minimum Maximum Average 
Barn 1 1 5A % 0 5 5 
Single house 1 9 1 ¥% 0 8 5 
Single house 1 6 1 % 0.05 10 5 
Church 1 13 1 % 0 10 5 
2-family house 2 13 1 ¥% 0 5 5 
2-family house 2 16 4 43 0 10 5 
Garage 2 4 1 Y 0.3 15 2 
Warehouse & stores 2 3 1 % 0.02 15 2 
Fire house 2 9 ly, % 0 20 10 
Single house 2 19 1 % 0 25 10 
3-family house 3 24 1 Y% 0.05 3 3 
3-family house 3 24 1 % 0.9 7 2 
3-tenement 3 30 1 54x34 0 10 2 
Warehouse & stores 3 12 1 % 0 10 3 
Single house 3 15 1 % 0.12 10 2 
Miscellaneous stores 4 6 14% 1 0.16 15 1 
Store & 2-tenement 3 13 1% 1 0.25 25 7 
Single house 4 2C 1 3% 0 8 4 
Residence 4 20 1 x1 0 15 1 
Club 5 12 1% 1% 0.1 8 4 
6-tenement block 6 48 1 x1 0.05 5 2.5 
6-tenement block 7 48 Y% %4 0.25 20 10 
Miscellaneous stores 7 10 2 1% 0.2 75 5 
6-ten., store, garage 8 50 1 1 3 10 5 
4 stores 8 18 1% 1% 0 25 8 
9 apartments 9 54 2 4x1 0 20 4 
Church, parish house 12 28 2 1% 0 20 1.5 
12 apts. & 2 stores 15 76 1% 34x1 9.5 20 8 
15 apartments 15 90 2 1. 0 25 15 
Stores & apartments 15 40 1% 1 25 25 5 
15 apartments 16 90 2 4x1 0 30 8 
Insurance office 20 60 2 1% 0 25 7 





changing from a larger to a smaller sized meter vary widely. In some 
cases Jess water was registered by the smaller meter; in others, the 
replacement of a meter by another of the same size, or by a smaller 
meter, seemed to cause a very marked increase in water registered. 
Because of this wide variation, the net increase, figuring about 9%, 
should not be taken too seriously, except as an indication of trend. 
That this trend is toward a fairly substantial increase in revenue is 
borne out by studies of income return from groups of similar prop- 
erties which are large users of water. 


A group of nine home office buildings of insurance companies, - 


which together use about $12,000 worth of water a year, gave the 
following results: 
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4% more water used in 1937 than in 1927, 
21%4% more water used in 1938 than in 1928, 
614% less water used in 1939 than in 1929. 


The same amount of water was used in the period 1937 to 1939 as in 
the period 1927 to 1929. No explanation has been found for this 
reversal of trend during the past year. 

A group of five office buildings, using about $3,000 worth of 
water a year, gave the following results: 

21% more water used in 1937 than in 1927, 

5% less water used in 1938 than in 1928, 

42% more water used in 1939 than in 1929, 

18% more water used in the period 1937 to 1939 than in the period 
1927 to 1929. 

A group of four apartment buildings, using about $2,700 worth 

of water a year, gave the following results: 

29% more water used in 1937 than in 1927, 

214% more water used in 1938 than in 1928, 

14% more water used in 1939 than in 1929, 

1414% more water used in the period 1937 to 1939 than in the period 
1927 to 1929. 

The two previous groups give about the same result, and it is 
interesting to note that in both groups the comparison of 1938 and 
1928 gives the smallest difference. 

A group of six laundries, using about $8,000 worth of water a 
year, gave the following results: 

714% less water used in 1937 than in 1927, 

12% less water used in 1938 than in 1928, 

514% less water used in 1938 than in 1929 

8% less water used in the period 1937 to 1939 than in the period 
1927 to 1929. 

These figures seem to indicate a slump in the laundry business, 
and this was confirmed by the operator of one of the laundries, who 
estimated that the laundry business as a whole had dropped about 
10% from 1928 to 1938. This same laundryman stated that his own 
business had expanded 31% between the period 1927 to 1929 and the 
period 1937 to 1939, and that his water bill during the same interval - 
had increased 48%, a difference of 17%. This last figure checks 
fairly well with the 18% increase at office buildings and 1414 % in- 
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crease at apartment houses, and all these figures taken together con- 
stitute pretty definite proof that better maintenance and sizing of 
large meters have resulted in increased revenue. If this increase were 
10%, the resulting increase in dollar revenue to the Bureau would be 
in the neighborhood of $15,000, which is much more than has been 
necessary to finance the improvement work on large meters. 

In conclusion, the writer does not contend that the percentage 
improvement in accuracy or return in revenue due to improved meter 
maintenance and sizing of meters will hold, even approximately, for 
other water systems whose present meter practice falls short of that 
recommended by the N.E.W.W.A., but he does believe that if the 
figures given in this paper prove anything, it is that good meter main- 
tenance and proper sizing of meters more than pay their own way in 
increased revenue. 
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CROSS-CONNECTIONS AND THE PLUMBING TESTING 
LABORATORY IN THE NEW BEDFORD 
VOCATIONAL SCHOOL 


BY E. J. SULLIVAN* 
[Read April 25, 1940.] 


Following the outbreak of several water-borne epidemics in this 
country which were presumably due to the contamination of public 
water supplies, the Massachusetts Department of Public Health under 
authority contained in Section 160, Chapter 111, of the General 
Laws adopted rules and regulations under date of February 9, 1937 
relative to cross-connections between public water supplies and fire 
and industrial water supplies. These rules and regulations were 
introduced for the purpose of eliminating the possibility of water 
obtained from a secondary supply or a supply of unknown quality 
reaching the distribution system of a public water supply. 

The following list shows some types of cross-connections: 

1. Fire service having pumps with suction connected to any 
open reservoir or to an underground reservoir and municipal water 
pipes connected to sprinkler systems. 

2. Open reservoirs or underground reservoirs for suction of fire 
pumps, having municipal water mains entering below the water sur- 
face. 

3. Open tanks, feeding sprinkler systems, having municipal water 
pipes entering below the rim. (These are usually emergency supplies 
feeding sprinkler systems in case of fire.) 

4. Swimming pools with recirculating systems and submerged 
inlets. 

5. Hydraulic elevators with recirculating systems. 

6. Open vats with below-the-rim inlets. 

7. Wading pools and fish ponds fed by municipal water at points 
below the surface. 

8. Water ejectors for sumps and pits. 


9. Gasoline stations using municipal water beneath gasoline to 


secure pressure at pumps. 





*Assistant Engineer, Massachusetts Department of Public Health, Boston, Mass. 
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10. Recirculating systems for air-conditioning and cooling sys- 
tems. 

11. Washers in laundries fed by municipal water at the side or 
bottom of the washing machine. 

12. Milk coolers in dairies. 

13. Dye, bleach, hide-washing, or tanning wheels fed by muni- 
cipal water at axis or below the rim without adequate air break. 

14. Steamer connections on the outside of buildings when it is 
possible to connect them with a pump pond, river or other water 
of questionable quality into the sprinkler systems. 

15. Municipal water pipes used to supply make-up water for 
open boiler-feed tanks, pump priming, etc. 

16. Direct municipal water connections with sewers for sewer- 
flushing purposes, for draining sprinkler systems, or for a cooling 
system, or for emergency electric generators driven by water power, 
etc. 


Because of the varying conditions existing in piping arrange- 
ments and at industrial plants, no one remedy is adequate to solve all 
cross-connection problems. The use of one or more of the following, 
after a careful study of the particular problem, can usually accomplish 


the desired end: 

A. Approved double check-value installations on municipal 
water supply mains, drinking water being taken off on the street side 
of double checks or through separate lines from street mains. (New 
installations not permitted after December 31, 1937.) 

B. Municipal water pipes ending 6 in. above the top of open 
tanks. 

C. Indirect funnel connections having 6-in. air breaks. 

D. Disconnection of fire pumps from sprinkler systems on ap- 
proval of insurance companies. 

E. Approved swing connections, provide all pipes carrying drink- 
ing water terminate 6 in. above the rim of all tanks supplied with 
water of questionable quality. 

F. Siphon breakers of approved type for certain small cross- 
connections. 

Surveys made by the Division of Sanitary Engineering of the 
Massachusetts Department of Public Health for the purpose of en- 
forcing the rules and regulations of the Department disclosed the fact 
that a great many plumbing cross-connections existed within industrial 
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establishments, institutions and schools through which polluted water 
might enter the drinking water systems within the establishment, 
institution or school. While enforcement of the rules and regulations 
would eliminate the contamination of public supplies, it would not 
necessarily eliminate the possibility of contaminated water entering 
private piping systems. 

The importance of proper plumbing fixtures, devices and con- 
nections to prevent the contamination of drinking water systems was 
hereby recognized. Assuming that the Department of Public Health 
would be requested from time to time to pass upon the adequacy of 
certain plumbing fixtures and connections, it was decided that a 
testing laboratory should be established so that fair and impartial 
judgment could be passed by the Department. With this point in 
view, a conference was held between officials of the Division of Sani- 
tary Engineering of the Massachusetts Department of Public Health, 
the Water Department of the City of New Bedford, the State Asso- 
ciation of Master Plumbers and the New Bedford Vocational School. 
After due consideration it was decided that such a testing laboratory 
might be established at the New Bedford Vocational School. 

During the latter part of 1938, a laboratory was constructed at 
this school, and it has since that time been continually expanded. The 
main reason for establishing the laboratory at this location was the 
fact that instruction is given in the art of plumbing and heating in- 
stallation to some fifty students of this school. These students are not 
only from New Bedford but from all of the southeasterly part of the 
State. Students have attended from as far distant as Marblehead and 
Provincetown. It was recognized that a great deal of helpful informa- 
tion could be obtained by these students from the exhibit of modern 
plumbing devices and the experiments and tests. 

Extending along the easterly wall of the class room devoted to 
instruction, there has been constructed a raised platform about 21% ft. 
above the floor and about 3 ft. wide. Beneath the platform and ex- 
tending the entire length, there is a copper pan about 18 in. wide and 
about 6 in. deep with an outlet which discharges into the sewerage 
system. This pan or trough acts as an outlet for the discharge con- 
nections for the several fixtures and devices located on the platform. 
Near the northerly end of this platform there are a vacuum pump and 
a series of vacuum tanks, together with gages and a maze of piping 
and valves to provide flexibility. A 2-in. copper supply line containing 
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branch outlets, extends the entire length of the platform for the 
water supply connections to devices and fixtures. Parallel with this 
line and about 3 ft. above it, there is another similar 2-in. copper line 
along the entire length of the wall which may also represent the water 
supply line in ordinary construction. Another 2-in. copper line runs 
along the wall about 5 ft. above the platform, and this also contains 
several outlet connections. This line was installed for the purpose of 
supplying water to fixtures placed on a mezzanine floor. To facilitate 
the use of this exhibit the fittings on the water supply lines are painted 
red while the fittings on the vacuum lines are painted yellow. 

At the northerly end of the platform there are a lavatory and 
three bubblers set at slightly different elevations. Each of these fix- 
tures has an independent connection to the lower water supply line 
consisting of transparent pipe. A test tank which is approximately 
3 ft. long, 2 ft. wide and 2 ft. deep is located near the center of the 
platform. This tank is used for testing and demonstrating the action 
of flushometer valves and vacuum breakers, the piping arrangement 
being such that each fixture and device can be operated independently. 
The tail pieces and valve connections on most of the flushometer valves 
consist of transparent Lucite piping. To the south of this tank is a 
battery of six toilet bowls of different characteristics. One of these 
toilets is connected to an elevated tank, another to a low tank. Both 
of these tanks are purposely of wooden construction, and a trans- 
parent face has been inserted in their front so that the action of 
the water and the flushing mechanism in the tanks can be observed. 
Two of the other toilet bowls are equipped with flush valves, the con- 
nections also being fitted with transparent pipe. Individual shut offs 
are inserted in the connection to each of these toilets so that they may 
be tested independently. To the south of the toilets is an elevated 
tank on the top of which is a toilet bowl, the outlet of the tank being 
sc arranged that the water discharges into a miniature bath tub lo- 
cated on balanced scales. This installation was designed to determine 
the amount of water used for flushing purposes. Near the southerly 
wall and on the same platform is a set of scales with the miniature 
bath tub previously mentioned for the purpose of weighing water used 
by the different fixtures. This tub is provided with an outlet which 
discharges into the trough or tray located beneath the platform. 

A half closet bowl cut so as to show its cross section is placed 
in the corner and is fitted with a transparent face and equipped with 
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a flushometer valve connected to the water supply so that the action 
in the bowl may be observed. A panel has been constructed on the 
south wall to represent the elevation of two 4-story buildings. The 
piping arrangements on this panel are such as to represent two typical 
water supply house systems. That on the right of the panel represents 
a building in which a considerable amount of water is used and the 
supply pipe to the building includes a fish trap, meter and bypass. 
On the left of the panel is represented the piping system of an ordi- 
nary building with the piping so arranged that a space is left for a 
meter, but no fish trap or bypass is provided. The piping system at 
the bottom of the panel represents corporation cocks, curb cocks, etc., 
which are regularly included in a service connection. In the center 
of the panel is a replica of an arrangement used many years ago for 
supplying water in a private house to the boiler and other fixtures 
from a storage tank in the attic. This fixture was in reality the con- 
trol equipment used on gravity supplies, the source of which consisted 
cf rain water collected from an elaborate arrangement of gutters, 
leaders, troughs, etc. In some instances the supply was from springs 
situated at higher elevations from which the water flowed to the 
storage tank by gravity. The control equipment in this fixture con- 
sists of weighted ball levers which close the outlet openings to the 
different systems, these levers being operated by ball-handled pulls 
which travel up and down through a vertical slot in the keyboard, the 
bottom of the slots being notched so that the pulls can be made to 
hold the valves in the tank open. Practically the entire piping on this 
panel consists of Pyralin or transparent tubing, the valves and fittings 
being of brass. 

A vacuum, equivalent to 21 in. of mercury, can be applied to each 
of the 2-in. headers. With the use of a harmless vegetable dye the 
water is discolored so that with the large amount of transparent pipe 
inserted in the metal pipe connections the possibility of back siphonage 
can be demonstrated. 

The mezzanine floor which has recently been installed is not 
wholly equipped, because it is thought advisable to have space for 
the installation of future equipment. It might be interesting to note 
that the carpentry work and electric wiring in the construction and 
lighting of this floor have been done entirely by the students in the 
Vocational School under the able supervision of their instructors. 

An elevated platform has been constructed extending along the 
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entire length of this floor. Beneath this platform is a trough or pan 
similar to that on the lower platform for the purpose of receiving the 
discharge from the different plumbing fixtures and devices to be placed 
at this elevation. The contents of this trough are discharged through 
a galvanized pipe to the lower trough, whicn in turn discharges into 
the sewerage system. 

Reading from right to left there are an instrument sterilizer and 
a battery of three toilets equipped with flush tanks, these flush tanks 
having two inlets, one inlet being below the tank, while a second inlet 
is supplied with water through a loop which extends above the top of 
the flush tanks. Next there is a toilet equipped with a flushometer 
valve, the source of water being supplied from a 2-in. line which ex- 
tends to the roof of the building. Then there is a toilet equipped with 
a flushometer valve, the source of supply being from the water supply 
line extending along the lower platform, and next to this there is a 
urinal which is supplied with water from below the mezzanine floor. 
The last fixture is a small tank above which is a flush tank, the front 
of which is open, the piping arrangement from this tank being such 
as to supply water to several fixtures on the lower platform. 

Mr. Stephen H. Taylor, Superintendent of New Bedford Water 
Department, Mr. James F. Murphy, Inspector for the New Bedford 
Water Department and Instructor in Plumbing at the New Bedford 
Vocational School, and Mr. William R. Mackintosh, Director of the 
New Bedford Vocational School, deserve a great deal of credit for the 
present setup at this laboratory. 








FLOODS AND HURRICANE AT WARE, 





LESSONS FROM FLOODS AND HURRICANE AT WARE, 
MASS. 


BY GEORGE F. MERRILL* 
[Read January 18, 1940.]} 


The works at Ware were constructed in 1887, with a large collect- 
ing well and forty-one 214-in. tubular wells as the source of supply. 
Water is pumped against an average total head of about 270 ft. 
through the distributing system to a 1.5-m.g. reservoir located on 
Church Street about one mile from the center of the town. The 
distribution system contains about 1714 miles of cast-iron pipe with 
155 public hydrants, 36 private hydrants, and about 1100 services. 

The pumping station has been flooded twice; the first time in 
the flood of March 1936, when water flooded the main pump room 
floor to a depth of 3.25 ft. In the flood of 1938 the water flooded the 
main pump room floor to a depth of 9.25 ft. In each instance, the 
large collecting well was flooded and the areas in which the tubular 
wells are located, and the pumping station was out of service. The 
period out of service was 54 hours for the 1936 flood, and 80 hours 
for the 1938 flood. During this period, the supply for the town was 
taken from the service reservoir which was drawn down so that only 
about 4 ft. of water remained at the time the pump was started in the 
1938 flood, at which time much water was lost through broken mains 
and service pipes; also much water was used in flushing lines that 
were out of service. 

Under normal conditions, the ground water supply is safe, and 
chlorination has only been used at the time of the 1936 and 1938 
floods. The pumping station is located in the valley of Muddy Brook, 
about three-fourths of a mile from the point where it joins the Ware 
River. The high-water marks at the pumping station are due to water 
backing up from the Ware River, as the river channel below Ware 
does not carry the water at as fast a rate as the flow of the river from 
the north. In each flood we called the State Department of Health 
at Westfield, and Clarence I. Sterling was able to loan a portable 
chlorinating outfit with the necessary equipment to set it up, and an 
engineer to assist in getting it properly set up. 





*Superintendent, Water Department, Ware, Mass. 
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The following procedure was used in starting the pumping sta- 
tion when the flood water had receded so that the station standby 
pump could be operated. Before starting the pump, all main valves 
to the distribution system were closed, and a blowoff valve on the 
pump side of the main valves was opened. Then the steam pump was 
operated for about two hours and the water wasted through the blow- 
off. During this time, the chlorinator was started and samples of the 
water taken from the pump were tested for residual chlorine, which 
was about 1.5 p.p.m. on starting. In this way, no water was pumped 
to the distributing system until all tests showed the chlorine properly 
feeding at a uniform rate. During the flood of 1938 we also rigged 
up a barrel of H.T.H. solution connected by hose to the pump suction, 
so that in any case of trouble with the chlorinator, this could be used 
for chlorinating the supply. However, getting the pump back into 
operation was a small part of our trouble in the last flood. 

The Ware River divides the town, flowing in a southerly direc- 
tion. So about one third of the population lives on the south side of 
the river and the balance on the north side. The supply lines to the 
southerly side consisting of a 6-in. main on the East St. stone arch 
bridge and an 8-in. main on the South St. stone arch bridge, were 
both carried away when these two bridges failed, thus leaving the 
southerly portion of the town without water supply. It was also with- 
out electric light, power or telephone service. The bridges were carried 
away about 8 a.m. on Wednesday, September 21, 1938, and this sec- 
tion was without water supply for 40 hours, until we were able to cross 
the Ware River and operate valves to supply water. 

On Thursday night, about 6 p.m. the writer, with a laborer, was 
able to cross the river in a boat, about a half mile above the town, 
and to turn on the water into this area. About 10 a.m. of this day I 
was able to talk, by a telephone rigged across the river, with the 
chairman of the Water Commissioners. He had men notify all resi- 
dents in the southerly area to boil the water when it was turned on. 
Earlier in the day we had determined, by testing with gauges, that 
an 8-in. main, which was a part of the Ware Industries yard system 
or factory fire-supply system and crossed under the Ware River within 
the Company’s property, was sound and holding pressure. So it was 
decided to supply the southerly side of the river through this main by | 
taking out the discs from the check valves at the connection on East 
Street. The Ware Industries plant, formerly the Otis Company, is 
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supplied by three connections from the mains of the distribution sys- 
tem: one from South Street, one from Main Street (both on the 
northerly side of the river) and one on East Street on the southerly 
side of the river. 

After taking out the discs from the East St. check valves all lines 
at the river crossings were back-flushed into the river, and then the 
whole area was flushed by one-way flushing, controlled by the gate 
valves, so that a thorough flushing covered the entire system. On 
starting the pumps on Friday, the whole area was flushed one way, to 
carry water showing by tests a good chlorine residual through all parts 
of the distribution system on this side of the river, and to the ends 
of all lines. 

As soon as water went down so that our men could work, the 
8-in. main was relaid on the South St. bridge over those portions of 
the arches which still remained, and connected at the corner of Maple 
and South Streets on Sunday, September 25. This connection enabled 
us to supply more than half of the south side with chlorinated water 
through the regular distribution system. On Tuesday, September 27, 
a timber trestle about 100 ft. long was built at the East St. bridge, 
and the 6-in. main relaid, so that the south side of the river could be 
returned to normal supply. The pipe laying was completed about 
10 p.m. with the aid of a portable gasoline-driven electric-light gen- 
erator. 

During the period when there was no water supply on the south 
side, drinking water was supplied from the houses which got their 
supply from springs located on the mountain easterly of the town. 
Those in need of water came and carried it to their homes. A citizens’ 
committee also delivered water to those in need. Another group also 
delivered water at many homes where it was needed for purposes 
other than drinking. The citizens on the south side also organized an 
emergency community form of government, elected a mayor, ap- 
pointed police and watchmen, organized workmen to clear the streets, 
and opened a relief station at the American Legion headquarters 
building, where meals were served to the workmen and those in need. 
This group did much to relieve chaotic conditions in what they called 
“Woolenville”’, by using such facilities as were available for the benefit 
cf the community. 

The extent to which Ware was isolated by the flood and hurri- 
cane of 1938 will be more clear to you when you realize the length 
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of time that many of the utilities required to restore service. Electric 
lights were resumed in about a week, power at the pumping station in 
18 days, telephone service in 10 days, and railroad freight service 
28 days. It was necessary to send several messages by short-wave 
radio from amateur stations. But the hook-ups were slow, and there 
was some uncertainty as to whether or not the messages were received. 
As there were no lights, few radios were receiving, so that when 
replies were broadcast (as they were in many cases), we were not able 
io receive them. Lack of electric power at the pumping station caused 
much extra work, as our pumps that were ordinarily automatic by 
electric power, had to be operated by gasoline pumps. Light was 
supplied at the pumping station by a portable gasoline electric-gener- 
ator set, which was a great help. 

I believe that any pumping station which operates many small 
motors for auxiliary services should have a small gasoline-driven 
electric-generator set, which will operate such motors for emergency 
use. In operating under hurricane conditions, it is essential that 
trucks be supplied with enough small-tool equipment which is not 
ordinarily carried—including axes, crosscut saws, ropes, chains, etc. 
We found that in many cases the men had to chop out tree tops, in 
order to find and operate valves. If you have to remove check-valve 
discs from the Factory Mutual check valves, be sure that you have a 
square socket wrench of the size required for this work, thus saving 
much delay. 

One of the outstanding lessons of the two floods is that any plant 
such as a pumping station on which so much depends should either 
be protected by permanent bulkhead walls and dikes so that it will 
not be flooded, or built at a high enough level for that protection. 

Another very obvious conclusion is that at least one river crossing 
should be developed, which is of large enough capacity, and protected 
so that it will withstand any flood, to insure a supply where a town is 
se situated as Ware. 

We carried on, and probably did some things which are some- 
what out of line from the point of sanitary engineering. However, 
with all the flood and hurricane misery endured by those whose houses 
were flooded or washed away, and loss and inconvenience to many, 
there were no loss of life and no sickness other than that caused from 


exposure. 
The Water Department of the town of Ware desires to express 
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its appreciation to the State Department of Health for the valuable 
and timely assistance rendered in both the 1936 and 1938 floods by 
Arthur D. Weston, Chief Engineer, Francis H. Kingsbury, Clarence 
I. Sterling and the other engineers of the Department of Health during 
the emergency in each flood. 

The Water Department of the town of Ware also desires to ex- 
press its appreciation to the Metropolitan District Commission for 
the assistance rendered by their engineers Robert Stevens and Mr. 
Collingsworth during the 1938 flood. 
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EXPLOSIVES—TYPES AND USES 
BY C. H. BLOCHER* 
[Read March 21, 1940.] 


There are five types of commercial explosives or dynamites 
which are most generally used in various types of construction work. 
They are as follows: 

1. Straight Dynamites. Straight dynamite is the standard ex- 
plosive in comparison with which all other high explosives are rated 
for strength on a weight for weight basis. The principal characteristic 
of straight dynamite is its quick shattering action, which increases 
with its strength. Straight dynamite is a most efficient explosive for 
submarine blasting, ditch blasting by propagation, mud-capping 
boulders and scrapping old machinery, boilers, ships, etc., where 
quickness is the essential quality. It is more sensitive than other types 
and the sensitiveness increases with the strength. 

2. Gelatin Dynamites. The explosive base of gelatin dynamites 
is a jelly made by dissolving a special grade of nitrocotton in nitro- 
glycerin. Two types of gelatin are manufactured today: one in which 
nitrocotton and nitroglycerin are the only explosive ingredients, known 
as straight gelatin, and one in which a part of the nitroglycerin is re- 
placed by ammonium nitrate, known as ammonia gelatin. The Du- 
Pont brand name for the former is DuPont Gelatin, and for the latter 
DuPont Special Gelatin. In execution, they are much alike. Both 
types are dense, waterproof and plastic. The plasticity of the gelatin 
dynamites make it possible to load them solidly in bore holes, and 
thus to minimize the loss of force that is caused by air spaces in the 
charge, and under good confinement their high velocity gives them a 
strong shattering action. 

These two characteristics, combined with the density, make the 
gelatins most effective in hard, tight work; in operations where a 
maximum shattering effect is desired and also in all varieties of wet 
work and submarine blasting. Also these types are most generally 
used in trench ledge excavations. 

Gelatin dynamite is recommended especially for tunnel driving 





*Explosive Division, E. I. duPont de Nemours Co., Inc., Boston, Mass. 
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as it is the best type of explosives for loading in uppers such as are 
commonly used in stopes as it sticks well in these bore holes and does 
not run out. 

Gelatin should never be used for mud capping because when shot 
without proper confinement its action is relatively slow. 

3. Red Cross Extras. In this type of dynamite, part of the 
nitroglycerin is replaced by nitrate ammonia. Not being as quick and 
shattering as the corresponding grades of straight dynamite, am- 
monia dynamite is better suited for work in soft rock, hard rock where 
a shattering action is not desired, and in sand, clay and earth excava- 
tion. Also in blasting frost and a great deal in stump blasting. While 
it does not stand water as well as straight or gelatin dynamite, it can 
be used in wet holes if the blast is fired within four to six hours. 

4. Gelex Nos. 1 and 2. These are semi-gelatin dynamites; i.e., 
although their chief explosive ingredient is ammonium nitrate, they 
also contain a certain percentage of nitroglycerin gelatinized with 
nitrocotton which makes them cohesive, gives them greater water 
resistance than the ammonia dynamites and decreases the volume of 
poisonous fumes. While they approach gelatin dynamites as regards 
fumes and water resistance, they are considerably bulkier than the 
gelatins. 

Gelex No. 1 averages 105 cartridges 114 by 8 in., to the 50-lb. 
case and has a bulk strength of 60%. Gelex No. 2 averages 122 
cartridges and has a bulk strength of 45%. They have proved satis- 
factory and economical in many kinds of work previously done with 
ammonia gelatin ranging from 35% to 60% strengths, or with 40 or 
60% high density ammonia dynamite, chief among which are quarry- 
ing, limestone and gypsum mining, metal mining, and tunneling 
through limestone. 

Gelex Nos. 1 and 2 will not give as good results in every opera- 
tion as the older higher density explosives, but they do lower costs in 
many kinds of blasting. 

5. Nitromon. The DuPont Company has developed a blasting 
agent for quarries which sells under the trademarked name “Nitro- 
mon”. 

“Nitromon” consists of a mixture of materials, including am- 
monium nitrate, which is packed in tin cans, each of which is provided 
with a triangular shaped bail at the top to permit lowering the cans 
by hook and line into bore holes. “Nitromon” differs radically there- 











BLOCHER. 193 





fore, in both properties, and appearance from any material used for 
blasting heretofore. 

Among several advantages of ‘“‘Nitromon’’, the safety of handling 
and use is probably the most important. It is not an explosive in the 
accepted sense of the word, since it cannot be detonated by (1) the 
strongest of commercial blasting caps; (2) “Cordeau” or ‘“Prima- 
cord’; (3) flame; or (4) impact of a rifle bullet or of a heavy steel 

well-drill bit. Its full blasting strength is developed however, by the 
use of a suitable primer; a special type containing “Nitromon” and 
T.N.T. 

Other of the most important advantages may be briefly stated 
as follows: (1) “Nitromon” is packed in tightly sealed metallic con- 
tainers and as a result its water resistance is unlimited, provided the 
cans are properly handled and loaded; (2) it is non-headache pro- 
ducing not only because of the nature of its package but primarily 
due to the fact that it contains no nitroglycerin; (3) it is absolutely 
not-freezing; and (4) it shows appreciable savings to the purchaser. 

Unfortunately this explosive is not manufactured at the present 
time in smaller than 4 by 24 in. cans and therefore is only available to 
large quarry operations where they use the well-drill method of 
blasting. 

There are also some 15 or more types of “permissible explosives” 
which are used in the mining of coal. All these types have to be 
tested and passed by the Bureau of Mines before they may be used 
in any coal mine. 

We now come to the latest development in the explosive field, 
and that is a new type of detonating fuse which has been given the 
trade name “Primacord”. This fuse is used in firing a series of any 
number of well-drill holes in large quarries. It is used in connection 
with the special primer for “Nitromon” and is placed the entire depth 
of the hole where the primer is placed on the bottom of hole. Then 
each hole is connected to the trunk line and fired with an electric 
blasting cap. The speed of the new fuse is 20,300 ft. per second, or 
the fastest fuse manufactured to date. The explosive core of ‘‘Prima- 
cord” is called P.E.N.T. This fuse is much lighter in weight than 
the old lead tube of “‘Cordeau” and only weighs 15 lb. per 1000 ft. 
as compared with 98 lb. per 1000 ft. of “Cordeau”. : 
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REAL ESTATE ACQUISITIONS FOR METROPOLITAN 
BOSTON’S WATER SUPPLY IN THE SWIFT RIVER 
AND WARE RIVER WATERSHEDS 


BY JAMES A. CHRISTENSON* 
[Read November 16, 1939.] 
INTRODUCTION 


Quabbin Reservoir, situated about 65 miles west of Boston in the 
upper portion of the Swift River watershed, is soon to become one of 
the permanent geographical features of Massachusetts, replacing with 
its differing beauty and utility the former homesteads and villages 
which so recently were apparent fixtures of the region. The adapta- 
tion of this region and of the upper portion of the Ware River water- 
shed for the collection and storage of potable water, and its distribu- 
tion through Quabbin Aqueduct to Wachusett Reservoir was com- 
menced in the late months of 1926 under the direction of Frank E. 
Winsor, Chief Engineer, a past President of this Association, and 
continued under his direction until his death on January 30, 1939. 
Since that time it has been under the direction of Karl R. Kennison, 
present Chief Engineer. The period covered by this report terminates 
on May 31, 1939, the date of the most recent financial statement, 
conveniently available. It is through Mr. Winsor’s suggestion, made 
several months before his death, that a report of this nature is writ- 
ten, and it is regretted that the account must suffer from the lack of 
his keen criticism and helpful comment. 

The purchase of real estate for this particular project has been 
a comparatively high element of cost, representing about 24 per cent 
of the total cost. It will be shown that this is accounted for by exten- 
sive purchases for water supply protection, and not because of ex- 
ceptionally high prices paid for individual parcels. The extent of land 
requirements was never rigidly fixed, and purchases have been made 
within both the Swift and Ware watersheds at considerable distances 
from the point of intake provided the price has been low. This was 
resulted in unusually large controllable areas with the resultant assur- 
ance of safeguarding the purity of the waters which enter the storage 





*Senior Civil Engineer, Metropolitan District Water Supply Commission, Boston, Mass. 
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and distributing systems. The general practice of the Metropolitan 
District Water Supply Commission with respect to real estate pur- 
chases will be reviewed and matters of organization, mapping and 
taking methods, as well as other topics of interest, will be discussed 


in the following order: 
Swift River Watershed 
Ware River Watershed 
Quabbin Aqueduct 
Rutland-Holden Sewer 
Ware-Swift Watershed—Quabbin Aqueduct 
Real Estate Purchases 
Organization 
General Procedure 
General Taking 
Real Estate Costs 
Taxation 
Cemetery Removals etc. 
Quabbin Park Cemetery 
Cemetery Costs 
Historical Notes 
An appendix containing, as matters of general interest, repro- 
ductions of forms used for real estate and cemetery work together 
with miscellaneous records and tables, is included. 
Swirt RIvER WATERSHED 


The Swift River, with its three principal tributaries, the West, 





Fic. 1—Upstream Face, Winsor Dam. 
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Middle and East branches, is in the drainage basin of the Connecti- 
cut River. It. flows in a general southerly direction to its junction 
with the Chicopee River at Bondsville, which is about 18 miles from 
the junction of the Chicopee River with the Connecticut River. About 
5 miles upstream from Bondsville, Winsor Dam (Fig. 1), so named 
by the Commission on February 2, 1939, has been constructed. This, 
with Quabbin Dike (Fig. 2), an embankment carried across the valley 





Fic. 2——DOWNSTREAM Face, QuaABBIN DIKE. 


cf Beaver Brook, another tributary of the Chicopee River, have 
become the barriers which form Quabbin Reservoir. 

The watershed of the Swift River above Winsor Dam plus that 
of Beaver Brook above Quabbin Dike amounts to 186.0 sq. miles. 
Quabbin Reservoir will, when full, occupy 38.6 sq. miles or 21 per 
cent of the total watershed. The water supply draft from Quabbin 
Reservoir is limited by the necessity to release enough water to main- 
tain 20 m.g.d. at Bondsville, a short distance downstream, and by 
other releases during droughts to satisfy the requirements of the War 
Department for navigation in the lower Connecticut River. 

Purchases in the Swift River watershed are still being made and 
are under consideration, so that the final total acquisitions are not 
known. It is predicted that about 81,000 acres will be acquired, or 
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about 67 per cent of the watershed, of which 80,135" acres are now in 
the possession of the Commonwealth. These purchases are, generally 
speaking, massed in the south and west portions of the watershed, and 
that portion of the watershed nearest to the aqueduct intake has been 
completely absorbed. 

The East Branch Baffle, which artificially forces the flow re- 
ceived from a part of that branch and from the Ware River, for the 
purpose of longer storage, to travel 9 additional miles, incidentally 
increased the distance along the drainage to the intake from certain 
areas by the same amount. Lands in the southerly portion of Peters- 
ham which were actually about 6 miles from the intake, became by 
virtue of this barrier, about 15 miles distant and consequently pur- 
chases in this region were limited. Additional protection of the water- 
shed is gained through the ownership of large areas of forest land by 
Harvard University, about 2,000 acres, and Department of Con- 
servation, about 2,150 acres. Much of the remaining property in the 
town of Petersham has been developed into country estates occupied 
mainly in the summer months, and is of negligible detriment to the 
water supply. 

About 242 miles of highways have been abandoned. In their 
place about 36 miles of new highways have been constructed: the 
Daniel Shays Highway on the west, the Ware-Belchertown Road on 
the south, the New Salem-Petersham Road (Fig. 3) on the north and 
a portion of the Petersham-Hardwick Road on the east. These new 
highways adequately care for general and through traffic which form- 
erly entered and crossed the Swift River Valley. For highway location 
purposes, generally strips of land 80 feet in width were taken in fee. 
In cases of exceptional cuts or fills, slope easements were secured of 
sufficient widths. Additional land was also acquired at stream cross- 
ings, where needed. 

Fourteen towns have been affected to a greater or less extent by 
the creation of Quabbin Reservoir. The reservoir itself occupies some 
portion of 10 of these towns, and because of extreme requirements for 
purposes of the reservoir, 4 of these towns ceased to: exist as political 
units on midnight, April 27, 1938. The entire area of these 4 towns 
has been transferred to adjacent governmental units in the manner 
shown in Table 1. 








1Settlements completed for 74,823 acres. 
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Fic. 3—PETERSHAM-NEW SALEM HIGHWAY. 





TABLE 1.—ANNEXATIONS TO TOWN AND County, APRIL 28, 1938—ACRES 














Franklin 
Original Hampshire County Worcester County County 
Town and Belcher- Peters- New Total 
County town Pelham Ware Hardwick ham Salem Acres 
Prescott 
Hampshire _ — _ _ 138° £3,525 11,663 
Enfield 
Hampshire 1,699 1,368 4,695 _ _ 3,500 11,262 
Dana : 
Worcester — — oo — 12,132 — 12,132 
Greenwich 
Hampshire cs ~ 2,502 607 6,567 2,934 12,610 
47,667 


1,699 1,368 7,197 607 18,837 17,959 








The former inhabitants have scattered to various localities, but 
it is believed that a large percentage have moved to nearby towns 
such as Athol, Belchertown, Brookfield, Ware, Amherst and Palmer. 
The population of the four abolished towns is listed in Table 2 in 
accordance with the original town limits and corresponding to the 
recent annexations. The estimated percentage of the population added 
to adjoining towns is included to provide a basis for comparison with 


past censuses. 
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TABLE 2.—ESTIMATED SUBDIVISION OF POPULATION, 1930 CENSUS, CORRESPONDING 
TO THE AREAS INTO WHICH THE ABANDONED Towns oF Dana, ENFIELD, 
GREENWICH AND Prescott HAvE BEEN SUBDIVIDED FOR 
ANNEXATION TO ADJOINING TOWNS 
ESTIMATED POPULATION 1930 








Town — Original Town Limits Present Town Limits 
Dana 505 100% to Petersham ra 
Enfield 497 8% to Belchertown 


58% to New Salem 

31% to Ware 

3% to Pelham 
Greenwich 238 10% to Hardwick 

16% to New Salem 

64% to Petersham 

10% to Ware 








Prescott 48 100% to New Salem 
Belchertown 3,139 3,179 
Hardwick 2,460 2,484 
New Salem 414 788 
Pelham 455 470 
Petersham 660 1,317 
Ware 7,385 7,563 

15,801 15,801 





In the report of the Joint Board consisting of the State Depart- 
ment of Public Health and the Metropolitan District Commission 
relative to water supply needs and resources of the Commonwealth, 
House No. 1550, January, 1922, it was brought out that the choice 
of the territory recommended for the site of Metropolitan Boston’s 
water supply in the Swift River watershed was governed in part by 
the decreasing population trend in the vicinity. The report also 
showed that assessed valuations of real estate in the 6 towns most 
seriously affected was consistently increasing and gave figures for the 
years 1901, 1914 and 1920. 

Figure 4 shows a comparison of valuation on a percentage basis, 
using the year 1919 as 100 per cent, between the 4 towns most dras- 
tically effected, Dana, Enfield, Greenwich and Prescott and 4 nearby 
towns of similar character, Granby, Leverett, New Braintree and 
Wendell. It shows that in the 4 towns not influenced by Quabbin 
Reservoir the valuation trend has been steadily upward, but that in 
the 4 Quabbin Reservoir towns a drastic upward trend occurred in 
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Full line represents valuation trend iS 
of DANA, ENFIELD, GREENWICH and PRESCOTT © 
annexed te gl towns April 28, 1938. £ 

d line represents valuation 
trend of GRANBY, LEVERETT, WENDELL 
and NEW BRAINTREE, — these being 
nearby towns of similar character 
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Fic. 4. 


1920 after the investigation of the water supply needs and resources 
of the Commonwealth was ordered. This sharp rise continued until 
the year 1929 when the Commission’s activities had made its definite 
imprint on the situation. 

The Joint Board also reported regarding the character of land 
and buildings within the proposed reservoir area. The following two 
lists were included in that report and are reproduced here to show 
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conditions existing in 1922 prior to the formation of the Metropolitan 
District Water Supply Commission: 





Number Acres 
Mill structures 14 Orchards 51 
Stores in use 38 Pasture and open land 2,118 
Churches 6 Swamp and meadow 2,338 
Schoolhouses 13 Scrub and young growth 7,889 
Other public buildings 2 Timber land 6,845 
Railroad stations, freight Water surfaces 1,233 
houses, etc. 14 Cemeteries 11 
Houses, occupied 463 Unclassified land such as vil- 
Houses, vacant 30 lage and cultivated land, 
Barns, in use 381 highways and railroads 4,385 
Barns, vacant 18 
Camps and summer cottages 61 
Total 1,040 24,870* 


"24,700 acres actual area of Quabbin Reservoir. 

WareE RIVER WATERSHED 
The Ware River, like the Swift, is also tributary to the Chicopee 
and the Connecticut rivers: The upper portion of it, draining an area 
of 96.8 sq. miles, is intercepted at Coldbrook, about 51 miles west of 
Boston, for the diversion of flood waters into Quabbin Reservoir (Fig. 





Fic. 5—Cotpsrook INTAKE OF WarE River, SHAFT 8. 
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5). Withdrawals are limited to flows above 85 m.g.d. during the period 
extending between October 15 and June 15, in accordance with War 
Department regulations. Such withdrawals have been made when 
needed since March, 1931, for direct delivery to Wachusett Reser- 
voir. Now that Quabbin Reservoir is ready, it will receive the benefit 
of subsequent diversions. 

The first interception of the flow of the Ware River at the Cold- 
brook Intake Works was made in time to avert a serious water short- 
age, work on this structure and the tunnel connecting it with Wachu- 
sett Reservoir having continued despite the suit of the State of 
Connecticut before the Supreme Court of the United States which 
was decided in favor of the Commonwealth of Massachusetts on Feb- 
ruary 24, 1931. This legal obstruction was not permitted to change 
the policy of real estate purchases, and it apparently did not retard 
the progress of settlements. The great publicity created by this case 
may have been a responsible indirect factor in hastening the decision 
of some owners to submit their offers for consideration. 

Purchases in the Ware River watershed above Coldbrook have 
been made generally with the intention of providing adequate pro- 
tection at moderate cost. Extensive purchases were made in the 
vicinity of the Ware River Intake Works, including the entire village 
of Coldbrook, practically all of the territory located above it on 
Muddy Pond Brook and also above it on the Ware River as far as 
Barre Falls. Most of the recreational and all of the industrial prop- 
erties located within the drainage area above the point of diversion 
have been purchased. Developed or potential sites of water power 
development have been generally acquired in their entirety. In the 
more remote portions of the watershed, farms and woodland proper- 
ties bordering the Ware River or its tributaries have been freely 
purchased after much of the woodland had been cleared. Therefore 
they were obtained at nominal prices. There have been purchased in 
this watershed 14,689 acres representing 24 per cent of the total area 
above the intake works at Coldbrook. Other land may be acquired, 
particularly in the lower region, and an estimated total area of 18,366 
acres may be reached, amounting to about 30 per cent of the water- 
shed. 

No governmental functions were disrupted in this locality. The 
displacement of several important industries, the loss of some recre- 
ational properties, and the removal of extensive land areas from 
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private ownership and occupation have caused a noticeable reduction 
in the activities of several towns, particularly Oakham and Rutland. 

No storage reservoirs are necessary on this watershed, and prac- 
tically all land acquired is available for forestation. Considerable 
work of this nature has already been accomplished. 


QUABBIN AQUEDUCT 
The Quabbin Aqueduct Tunnel (Fig. 6), divided for convenience 





Fic. 6—QuaspBin ReEseRvoIR HEADHOUSE, SHAFT 12. 


into the Coldbrook-Swift section, west of the Ware intake and the 
Wachusett-Coldbrook section east of the Ware intake, extends in one 
bore from Quabbin Reservoir (Elev. 530) easterly, passing under the 
intake works at Coldbrook (Elev. 657) to the outlet works at Wachu- 
sett Reservoir (Elev. 395). It is 24.61 miles in length and land taken 
for its construction amounts to about 1,115? acres. A 50-ft. wide strip 
was generally taken. At shaft sites sufficient land was taken for all 
construction and sanitary purposes. Within the watershed of Quabbin 
Reservoir and in the immediate vicinity of Coldbrook in the Ware 
watershed the taking included, except in a few cases, all land which 
would ultimately be needed for protection. 

In this detailed analysis all lands taken for the aqueduct regard- 





“Of this area 419 acres and 85 acres are credited in weekly and annual reports to the Swift River 
and Ware River watersheds. 
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less of location or purpose are classified as aqueduct property. In 
other reports, as for instance the annual reports of the Metropolitan 
District Water Supply Commission, lands taken for the aqueduct 
located within the Swift River and the Ware River watershed have 
been credited to the watershed of which they were a part, and to 
which they give protection. A full discussion of the construction of 
this aqueduct is contained in a paper entitled “Boston Metropolitan 
Water Supply Extension” presented before this Association by Karl 
R. Kennison.* 


RUTLAND-HOLDEN SEWER 


On July 11, 1933, a taking of lands in the towns of Holden and 
Rutland was made for the Rutland-Holden sewer. This sewer, com- 
pleted the following year, is about 9.5 miles in length, and is prac- 
tically all located within the limits of the Wachusett watershed. Its 
purpose was the diversion of sewage from the Ware and adjoining 
Quinapoxet River and Wachusett Reservoir watersheds into the 
sewerage system of the city of Worcester, and its cost is charged to 
the protection of the Ware River watershed. 

For the ordinary purposes of this sewer, a permanent easement 
15 ft. in width was taken. This was usually flanked on both sides by 
12.5-ft. strips in which temporary easements were taken for construc- 
tion purposes. At points of exceptional fill requirements, additional 
land to a maximum width of 140 ft. was taken. A total of 23* acres of 
permanent easement was taken for this sewer. 

Two serious sources of pollution were removed immediately from 
the Ware River watershed by the construction of this sewer: the Rut- 
land State Sanatorium and the United States Veterans Hospital. This 
trunk sewer is designed to permit future connections by the towns of 
Holden and Rutland, which when completed will eliminate as sources 
of pollution, Holden Center, Jefferson Village and Rutland Center. 
A large percentage of the industrial wastes of the Jefferson Manu- 
facturing Co. can also be diverted to this system. 

All land required for the purposes of the sewer systems of Holden 
and Rutland will be acquired by the respective towns. The Metro- 
politan District Water Supply Commission has through its engineer- 
ing department, designed the systems and prepared all contract plans 








3This Journal 48 (1934), 147. 
‘Settlements completed for 21 acres, 
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and specifications. It will, under present arrangements, supply all 
equipment, supplies and materials and will furnish supervision and 
inspection. Labor will be furnished through local W.P.A. agencies. 

THE WARE-SWIFT WATERSHEDS AND QUABBIN AQUEDUCT 

While the construction of the Quabbin Aqueduct was under way, 
purchases were being made within the Ware River watershed and 
within the Swift River watershed for future construction activities and 
for the protection of both of these watersheds. When necessary for 
construction purposes, land takings were made, but as a general 
practice, purchases were the result of voluntary offers by the owners. 
The Ware River watershed linked with the Swift River watershed 
by means of the Coldbrook-Swift section of Quabbin Aqueduct gives 
Quabbin Reservoir, with certain reservations, the benefit of a drain- 
age area of 282.8 sq. miles. The total property acquisitions in both 
watersheds will amount to about 55 per cent of their combined area. 

Thus an unusually large ratio of protective lands to water sur- 
face has resulted. Compared with Wachusett Reservoir, the values are 
as follows: 








Water Surface Protective Lands ® 
Reservoir Sq. Miles Sq. Miles 
Wachusett 6.46 5.86 
Quabbin 38.60 Swift se 
Ware 117.65 





For the purposes of the cost studies which will follow, Quabbin 
Aqueduct, the Ware River watershed and the Swift River watershed 
are to be considered separately and in various combinations. This 
has been done to allow comparison with other works of similar char- 
acter. 

REAL EsTATE PURCHASES 


Organization. The Metropolitan District Water Supply Com- 
mission, originally composed of Davis B. Keniston, Chairman, Charles 
M. Davenport and Joseph M. Soliday, and which through changes 
from time to time now consists of Eugene C. Hultman, Chairman, 
Thomas D. Lavelle and Edward J. Kelley, has been the purchasing 
body. Acting through its Secretary, R. Nelson Molt, it has directed 
the appraisal, purchase and protection of the property acquired. Har- 
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vey E. Weir of Newton and Weir, Attorneys, has served as convey- 
ancer from the beginning of the work. Former Chief Engineer Frank 
E. Winsor directed the investigations and surveys necessary and 
made recommendations and reports regarding the purchase of all 
properties which have been offered for sale to the Commission, until 
his death. Since that time, these duties have been carried on by the 
present Chief Engineer, Karl R. Kennison. 

General Procedure. Since the beginning of the work in Novem- 
ber, 1926, and until March 28, 1938, when the general taking of 
property in the Quabbin Reservoir area was filed, practically all pur- 
chases of real estate in this region had resulted from voluntary 
offers by individual owners. A few exceptions were directed court 
awards, or findings by the Board of Referees which had been estab- 
lished in accordance with the provisions of Chapter 321 of the Acts 
of 1927. The remaining exceptions were, takings by eminent domain 
for construction purposes. Since the general taking, settlements have 
continued in the same manner, but efforts have been made to secure 
listings from owners who had neglected to submit voluntary offers. 
The taking and notice of taking which was sent to owners who had 
not listed their property was the only large scale, aggressive, buying 
act of the Commission. 

In the Ware River watershed practically all of the purchases 
made prior to the completion of the aqueduct and the intake works 





Fic. 7.—GREENWICH VILLAGE, QUABBIN RESERVOIR. 
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at Shaft 8 in 1931, were made aggressively. Expediency did not per- 
mit the moderate procedure which was practiced in the Swift River 
watershed. Later purchases for protection of the Ware River water- 
shed have resulted from voluntary offers. A view of the Quabbin 
Reservoir area is shown in Fig. 7. 

Forms for the listing of property were available at a number of 
places in the region of the proposed reservoir and in the Ware River 
watershed. Listings were received by the Secretary and referred to 
the Chief Engineer, who, in turn, secured a report from the Division 
Engineer in whose jurisdiction the property was located. This report 
included a locality sketch and a statement regarding the extent and 
character of the property and its latest assessed valuation. If located 
in the Ware River watershed, a statement regarding its proximity to 
water courses was included. With this information available, a recom- 
mendation was made by the Chief Engineer and presented to the Com- 
mission, whose decision as to purchase resulted in rejection or ac- 
quisition. 

The first offer received by the Commission, dated October 21, 
1926, was from Alice G. Parsons, and covered property in Enfield 
and Greenwich. Settlement for this property was reached on Febru- 
ary 24, 1927. The first settlement made by the Commission was with 
Jeff D. Roberts for property in Dana and Petersham, and was made 
on December 10, 1926. 

Property listings reached a total of 2,237 in the Quabbin Reser- 
voir area, and 361 in the Ware River watershed. Some of these were 
duplicate offers because some persistent sellers refused to accept re- 
jections as final. Many of these listings covered lands which were not 
required, the number reaching 146 in the Quabbin Reservoir area and 
81 in the Ware River watershed area. 

The Commission employed a number of local men on a per diem 
basis as appraisers, three of whom investigated and made an indepen- 
dent appraisal of every property offered for sale. With this informa- 
tion available, the Commission’s purchasing agent was authorized to 
negotiate with the owner. Normally the owner’s offer would exceed 
the average appraisal figure, and our records show that the old Yankee 
dickering spirit still prevails in this neighborhood. George W. Cook, 
now deceased, Guy C. Allen, and Walter E. Clark, all well known 
and respected in the region, have served as purchasing agents. 

Among the early activities which proved of great advantage to 
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those closely concerned with the real estate work was the rapid col- 
lection of deed abstracts covering the properties in Enfield, Green- 
wich and Prescott, an aerial survey covering the entire region under 
consideration, and the progressive collection of photographs of build- 
ings in the reservoir area. Title examinations covering the remain- 
ing territory in both watersheds continued as required, the aerial sur- 
vey became the base for the original locality and progress maps, and 
the building photographs were often available for immediate exam- 
ination. Close cooperation has been maintained from the beginning 
between the Secretary, the Conveyancer and the Chief Engineer, re- 
sulting in a minimum of delay in reaching settlements with owners. 

A system of plane rectangular codrdinates was established, based 
on methods of the U. S. Coast and Geodetic Survey which was used as 
a control for all real estate surveys. Plans, scale 1-in. = 200-ft., were 
made showing all buildings, lot boundaries, their dimensions and type, 
lot areas, classification of land, and the extent of water surfaces. 
These plans were the result of combined tape and stadia surveys. The 
sheet and parcel numbering system used on these plans was later 
adapted for use on the general taking plans. 

A paper entitled “Surveys for Swift River Reservoir of the Boston 
Metropolitan Water Supply” by N. LeRoy Hammond is included in 
Volume 96 of the Transactions of the American Society of Civil 
Engineers and is referred to for a comprehensive account of the 
methods chosen for surveying and mapping the Quabbin Reservoir 
area. 

The field office was supplied with photostatic copies of deed ab- 
stracts as soon as the originals were available.’ These copies in nega- 
tive were in reduced form, four sheets appearing on an 8% by 11 in. 
sheet. The reduction did not affect the readability of the material, 
and as nearly 2,500 abstracts having from 10 to 50 and sometimes 100 
sheets each were involved, a very considerable saving in expense was 
effected. 

When each transaction reached the option stage, the Chief En- 
gineer received notification from the Secretary and a report was ob- 
tained from the Division Engineer giving up-to-date information 
relative to the property. This information, referred to the Commis- 
sicn with copies for the Conveyancer, served as a final checking source 
before deeds were sent out for the grantor’s signature. As settlements 
were completed, copies of deeds were received from the Conveyancer. 
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These provided the authority for indicating purchases progressively 
on general real estate maps. Such additions were shown in color and 
indicated progress by increase in color mass. Each week a report 
showing the progress of real estate purchases has been made. It has 
been based on area and has shown approximately the acreage pur- 
chased and that under consideration for purchase, and has provided 
information for use in all annual reports of the Commission. 








\ 
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Fic. 8.—QuvuaBBIN RESERVOIR, LIMIT OF GENERAL TAKING. 
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General Taking. On March 24, 1938, a taking was made cover- 
ing 74,886 acres of land in the Quabbin Reservoir area (Fig. 8). This 
taking included land in 12 towns, located in Hampshire, Franklin and 
Worcester Counties. It was recorded and became effective on March 
28, 1938, and thirty days later because of it, as previously noted, 
4 established towns went out of existence as political units, and 
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the land within their former limits was annexed to other towns. This 
taking is of interest in some of its aspects, the principal ones being the 
extensive area included and the mapping and descriptive methods 
adopted. 

The taking included 117 square miles of land, the largest taking 
ever recorded in Massachusetts. In spite of its magnitude, the legal 
documents required for recording purposes consisted of only 21 plan 
sheets and 97 pages of typewritten legal description. It was possible 
to effect this economy by discarding older practice with regard to scale 
of plan and the description of individual lots. Individual towns or 
portions of towns which were taken were described and the included 
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Distance 
Corner Bearing Abutter (Feet) 
Point 1 S 80° 40’ 50” W Town of Pelham 9,118.65 
SB. 2 N 18° 51’ 54” W Charles H. Jones 98.37 
SB. 3 N 80° 40’ 36” E Alfred H. Frost & Charles H. Davis 1,253.98 
SB. 4 N 08° 01’ 23” W Alfred H. Frost & Charles H. Davis 405.32 
S.B. 5 N 13° 55’ 03” W Alfred H. Frost & Charles H. Davis 660.60 
SB. 6 N 01° 58’ 29” W Alfred H. Frost & Charles H. Davis 180.22 
SB. 7 N07° 29’ 15” W Alfred H. Frost & Charles H. Davis 345.25 
S.B. 8 N 26° 53’ 33” W Alfred H. Frost & Charles H. Davis 130.64 
SB. 9 N 20° 14’ 32” W Alfred H. Frost & Charles H. Davis 498.83 
S.B. 10 N 28° 27’ 24” W Alfred H. Frost & Charles H. Davis 575.12 
SB. 11 N 81°07’ 16"E Alfred H. Frost & Charles H. Davis 795.15 
S.B. 12 N 06° 57’ 39” W Alfred H. Frost & Charles H. Davis 791.65 
S.B. 13 N06° 11’ 10” W Alfred H. Frost & Charles H. Davis 360.62 
S.B. 14 N 87° 46’ 05” W Alfred H. Frost & Charles H. Davis 165.62 
S.B. 15 S 78° 23’ 48” W Alfred H. Frost & Charles H. Davis 701.81 
SB 16 Charles H. Beaman, Estate 
rr N 08° 48’ 36” W Jos. H. Howard & Walter D. Cowls, Hrs. } 4,282.60 
Amy F. Ryder 
SB. 17 S 85°07’ 43” W Amy F. Ryder 288.16 
SB. 18 S 72° 03’ 05” W Amy F. Ryder 288.35 
S.B. 19 S 79° 38’ 14” W Amy F. Ryder 718.81 
S.B. 20 N 04° 15’ 01” W Miner E. & Clarence E. Haskell 380.76 
S.B. 21 N 74° 48’ 08” E Miner E. & Clarence E. Haskell 44.63 
SB. 22 N 02° 07’ 26” W Miner E. & Clarence E. Haskell 378.55 
S.B. 23 N 82° 09’ 58” E Walter C. Jones 673.74 
SB. 24 N07° 3917” W Walter C. Jones 1,450.89 
S.B. 25 N 78° 53’ 43” E Clayton A. Haskell, Angenora Jepson 1,126.56 
S.B. 26 N 06° 36’ 25” W Angenora Jepson 135.24 
S.B. 27 N 78° 53’ 50” E Clayton A. Haskell 469.76 
S.B. 28 S 08° 29’ 59” E John Rehorka 588.68 
S.B. 29 S 88° 46’ 23” E John Rehorka 1,948.60 
S.B. 30 N 08° 41’ 48” E West side Old Town Road 73.94 
SB. 31 N 17° 03’ 43” E West side Old Town Road 107.70 
S.B. 32 N 04° 01’ 04” W West side Old Town Road 125.03 
S.B. 33 No7° 18’ 11” E West side Old Town Road 374.77 
S.B. 34 N 24° 03’ 23” W West side Old Town Road 308.86 
S.B. 35 N 00° 34’ 45” W West side Old Town Road 100.25 
rs : N 14° 13’ 06"E West side of Old Town Road 43.48 
2 eee Across Old Town Road from 
SB. 38 Easterly Peta to Shutesbury 40.00 
as On East side of said road to West side 
SB. 39 Nostherty \of road from Prescott to Shutesbury { 1,190 $ 
gest Northeasterly az Prescott-Shutesbury Rd. 40 
S.B. 40 On East side of said road to East side of 
Northerly \road from Cooleyville to Shutesbury f 285 + 
S.B. 41 On East side of Cooleyville- | 
Northeasterly Shutesbury Road to west side of 5,850 + 
S.B. 42 road from Prescott to Wendell 
SB. 43 Southerly On West side of said road 770+ 
SB. 44 N 88° 07’ 32” E Across Cooleyville-Shutesbury Road 33.00 
SB. 45 N 88° 07’ 32” E Charles E. Pratt 148.64 
SB. 46 N 16° 46’ 37” E Charles E. Pratt 715.72 
— {Along south side of Cooleyville-| 360 + 
SB. 47 Easterly \Shutesbury road f ae 
SB. 48 S 07° 47’ 14" E Chares F. Frost 402.52 
SB. 49 N 76° 33’ 44” E Charles F. Frost 262.45 
SB. 50 S 63° 14’ 20” E Charles F. Frost 9.15 
- y S 63° 14’ 20" E Charles F. Frost 31+ 
oint 51 Along thread of West Branch ft 
Point 1 Southerly ar River to point of beginning 19,070 + 
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ownership was listed in alphabetical order, each parcel being identi- 
fied by parcel number and acreage. If old methods requiring the 
description of all individual parcels had been continued, a total of 210 
plans would have been required with a corresponding increase in legal 
work. 

Taking plans of a size 18 by 27 in. to agree with the requirements 
of Hampshire County, which were acceptable to the other two coun- 
ties, were prepared on a scale of 1 in. = 2,000 ft. For detailed in- 
formation, reference was made to the regular real estate survey sheets, 
scale 1 in. = 200 ft., on file at offices of the Commission. The parcel 
designations, being identical, serve as a rapid cross index. Enlarge- 
ments of villages and tabulations of descriptive matter were given 
when required for clarity. An alphabetical list of owners, “keyed” 
to the parcel-numbering system, was given in every case. This name 
list indicated by symbol the status of ownership just before the 
taking date, and became for the purpose of the taking document, a 
direct guide. Examples of taking plans are shown in Figs. 8 to 11. 

Prior takings of lands which had been made for construction 
requirements, if within the limits of the general taking, were again 
taken without comment in the legal document. Such previous takings 
were, however, indicated by symbol on the taking plans. Registered 
lands were listed separately and identified by Land Court Case and 
Certificate number. 

The scale of these plans rendered it impossible to give descriptive 
information in the usual manner, that is along the lines defined. To 
overcome this obstacle, a table entitled, ‘‘Description—Exterior lines 
of taking,” was made a part of the plan, referring directly to each 
corner of the boundary and giving bearing and distance of line, and 
abutting ownership. 

The names appearing in the tabulation were presented in a con- 
sistent manner in accordance with instructions of the Chief Engineer 
issued November 3, 1937, which are quoted in part as follows: 

“The following instructions are to be used when determining the name of 
original owner, for entry in our various records and plans and for use in the final 
taking. 

1. The authority for name adopted is found in the sources named below: 

a. Introductory clause of deed. 

b. Grantor’s signature, if differing from (a). 

c. Meaning and intending clause of deed, if collective ownerships, such 
as heirs or associations are named. 

Ordinarily use first name and middle initial. 
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2. When two names are given, use both. 

3. When three or more names are given, use a principal name and the term 
et al.; example, John F. Jones et al. 

4. When husband and wife join in the the transfer as “tenants in common”, 
“tenants by the entirety” or “joint tenants”, name both husband and 
wife; example, John J. and Mary S. Jones. 

5. Do not name the husband or wife who had dower rights only. Name only 
the person who acquired title. 

6. When husband and wife are both named, but the phrase “in his (or her) 
own right” is used, adopt the name of the person holding the right. 

7. In the following examples of estate and other names, the first column will 
be considered primary and is to appear on taking plans, and will generally 
be used on all forms and records. The second column will be considered 
secondary information and will appear on other records for cross reference 
purposes. 
a. Charles D. Smith Estate John J. Jones, Adm., Exec. etc. 
b. Charles D. Smith Heirs John J. Jones, e¢ al. 
(in case of sole heir, use name of heir) 

Charles D. Smith, Trustee John J. Jones 


S 
d. Charles D. Smith John J. Jones Gdn. or Cons. 
e. Swift River Box Co. Frank S. Grover & Charles E. Gee 
f. Massachusetts Congrega- Enfield Congregational Church. 
tional and Missionary 
Society 


For devising this method of identifying property, credit should 
go to C. Ridgely Brown, a member of the engineering force and con- 
nected with its real estate section since the beginning of the work. 
Exceptions arise occasionally, but for the great majority of cases this 
method provides a consistent guide for filing purposes. Its use begins 
when the deed to the Commonwealth is at hand, and at that time 
former identifications are revised. 


REAL EstTATE Costs 


On May 31, 1939, the Metropolitan District Water Supply Com- 
mission had acquired 90,185 acres of land with the buildings thereon 
in the Swift River and Ware River watersheds including the necessary 
rights-of-way for tunnel, highway and trunk sewer purposes, at a 
total cost of $9,587,198 or at the rate of $106.31 per acre. 

This cost is itemized and distributed as shown in Tables 3 and 4. 

The first tabulation gives total costs of purchases and settlements, 
direct and indirect overhead charges, deductable revenues, and finally 
unit costs per acre based on purchases and settlements and based on 
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net cost. It covers various sections of the work for purposes of com- 
parison with other work of similar characteristics. Table 4 shows the 
distribution of real estate costs in accordance with land use. Four 
types of property are considered, residential, farm, woodland and 
recreational. Properties of a business or industrial nature were so 
diversified that comparisons were not possible and are, therefore, not 
included. Approximately 10 per cent of the settlements in the Swift. 
River watershed and 33 per cent of the settlements in the Ware 
River watershed were chosen at random for the purposes of this table. 

In Tables 3 and 4, the unit price per acre based on the item 
“purchases and settlements” is the most suitable standard for com- 
parison of costs. A number of variable causes affect the total cost 
columns, rendering them less precise. Among these causes are: over- 
head charges, both direct and indirect, which are still accumulating; 
accounting methods as to choice of items which are to be charged 
against real estate; unusual conditions which occur in one section and 
not in others, for example town liquidation costs and town admin- 
istration costs in the Swift River watershed only. Approximately 93 
per cent of the required settlements in the Swift River and 78 per cent 
of those in the Ware River watershed have been completed. Most 
of the costly business and industrial properties have been acquired, 
and it is assumed that the final unit cost figures will be somewhat less 
than the ones given in this report. 

The relation between assessed value and price paid for the real 
estate considered in Table 4 has been determined, and while it only 
reflects the practice of the assessing bodies in a limited territory and 
has no definite value as a basis for comparison with other localities, 
it is given as a matter of interest. For the selected properties in the 
Quabbin Reservoir and adjoining “areas assessments amounted to 38 
per cent of the purchase price. This was slightly more in the Ware 
River watershed where it amounted to 44 per cent. 

Another matter of interest is the relation between the original offer 
by the seller and the price paid to him. In the properties considered 
in Table 4 it was found that in the Quabbin Reservoir region, the 
price paid was 64 per cent of the offer. In the Ware River watershed 
the percentage was 88 per cent. 

The facts gathered for the preparation of Table 4 included in- 
formation capable of further extension, and for the Swift River water- 
shed Table 5 has been prepared showing approximate cost of buildings 
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TABLE 5—-Cost oF BuILpINGs AND LAND, Swirt RIVER WATERSHED 


Cost Based on 
Settlements 

Buildings Land 

Type of Property Per Unit Per Acre Tillage Woodland Tillage 


$50t0$143302~Ci«Ci‘i 


Cost Range 
Classification Per Acre 
Woodland 





Residential $3,645 $309 — ~~ 
Farm 4,609 31.43 29% 71% $15 to $156 $6 to $227 
Woodland a 27.68 — — — $7 to $136 
Recreational 

general 2,841 135 -- — $17 to $2,610 
Camp 2,395 769 == — $20 to $2,610 
Summer Cottage 3,685 96 — — $17 to $1,330 





and of land without buildings, and in the case of farmland, the per- 
centage of tillage and woodland. 

It is possible to give an interesting comparison of the “sampling” 
method used in the case of farm property, because in July, 1928, an 
examination was made of 30 parcels picked at random in order to 
learn the approximate cost of tillage and woodland. At that time the 
value of such land was given as $32.75 per acre, comparing with 
$31.43 per acre. Tillage land was 31% of the total compared with 
29% determined in the more recent examination with a corresponding 
agreement respecting woodland. 

The Commission has acquired other properties of varied natures, 
examples of which are: 


Swirt RIvER WATERSHED 


2 large camps accommodating 290 boys 
1 large camp accommodating 156 girls 
1 small camp accommodating 12 girls 


Business Properties 








Swift River Hotel Enfield 
Harvey’s Inn Dana 
Kennedy’s Hotel Dana 
Wayside Stand Dana 
Coal and grain Enfield 
Coal and grain Dana 


Natural Ice Storage 
Carpenter 

Garage 

Blacksmith 
Stores—Enfield, Dana 


Ware RIVER WATERSHED 


Stores 
Garage 


Greenwich—14,000 tons 
Dana 

Enfield 

Enfield 

Greenwich 


Rutland and Oakham 
Rutland 
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Garage 
2 Filling Stations 
Tourist 


Oakham 
Oakham 
Oakham 


Swirt RIVER WATERSHED 


2 Hat Shops 
Textile Plant 

2 Textile Plants 
Saw Mill 

Grist Mill 


Industrial Properties 


Ware RIVER WATERSHED 


Duck Products 
Woolens 

Wool Worsted 
Shoddy 
Wooden Chairs 
Lumber Mill 
Nails 


Miscellaneous Private School—Hillside School 
Summer Camps—Y.W.C.A. of Holyoke 

Girls Club of Springfield 

Boy Scouts of Fitchburg 
Private Water Supplies—Griffin-Hall, Greenwich 


Industrial Properties 


Dana 
Dana 
Enfield 
Greenwich 
Greenwich 


Quabbin Aqueduct Co., Enfield 


Telephone Service—Highland Telephone Co. 

Railroad Right-of-way—Boston and Albany R.R. 

Golf Course—Mahar and Duggan 

Church Properties— 1 in Ware River Watershed 
11 in Swift River Watershed 

public 12 association 

family 12 neighborhood 


Cemeteries 


3 


- 
/ 


The railroad right-of-way, extending through the length of the Quab- 
bin Reservoir for 20.43 miles, cost $641,240 at the rate of $31,827 
per mile. About 190 acres, $3,375 per acre. Buildings were included 
in the agreement. Track and pole lines were salvaged by the railroad. 
This railroad branch ceased operations on June 1, 1935. 

In 1933 the Commission arranged with the New Enland Power 
Company and the Central Massachusetts Electric Company for the 
removal and relocation of transmission lines which entered the Quab- 
bin Reservoir area. The 66,000-volt Shelburne Falls-Millbury line 
was temporarily discontinued and moved to the west, using the old 
towers and other equipment at the new location. 
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The golf course of 9 holes, covering 161.5 acres and including 
an up-to-date club house, cost $179,042, $1,108 per acre, and inci- 
dentally $19,893 per hole. This settlement was made by order of the 
Board of Referees. The original verdict returned on January 25, 
1934, amounted to $221,000. The Commission appealed and on July 
28, 1937, a second finding was returned in the amount of $150,000. 
Interest charges brought the total cost up to the amount of $179,042. 
The original claim by the owners was $400,000 and the maximum 
damage estimates of the Commission’s engineers amounted to $57,000. 

Practically 1/3 of the new highway construction was through 
lands not taken for general reservoir purposes and its cost is therefore 
determinable. The cost, divided for purposes of comparison, into full 
width, strip and total takings, is shown in Table 6. 

Full width takings through 7.6 miles of new location cost about 
$3,750 per mile or $315 per acre. Narrow strips taken along 4.3 miles 
of existing highway cost about $3,450 per mile or $726 per acre. The 
total unit cost, including both types of taking amounted to $3,640 per 
mile or $456 per acre. 

Settlements for the Rutland-Holden Sewer should not exceed 
$35,000. This will amount to about $3,685 per mile. Based on the 
total area of about 23 acres remaining under Commonwealth owner- 
ship after construction easements have terminated, the unit cost per 
acre is about $1,520. 

The church properties represented a total outlay of $159,500 for 
church edifices, parsonages and land, an average of $13,292 per unit. 
Public cemeteries have been acquired by the process of securing re- 
leases from individual owners when possible and {in addition by the 
general taking of March 28, 1938. Private cemeteries have been 
acquired through purchase of the land of which they were a part. 

On May 31, 1939, $44,457,153 had been spent for the Quabbin 
Reservoir and its associated projects. Expenditures for real estate for 
the same period had reached to $10,414,184 or about 24 per cent of 
the entire cost. This percentage seems at first glance to be high and 
the opinion may be formed that payments for real estate have been 
high. This is not actually the case, and in the comparisons with well- 
known water supply projects given in Tables 7 and 8 it will be shown 
that unit prices per acre for real estate have been generally lower than 
elsewhere and that the total real estate cost is high because of extensive 
purchases for watershed protection. 
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Fic. 12—Mrmuincton Dam. 


None of the factors involved in these comparisons is controllable; 
therefore, the old saying that “comparisons are odious” may hold true, 
but they are nevertheless offered with the advance reservation that no 
compensation has been attempted for periods of wars to end wars, 
booms or depressions; distance from centers of population; or any 
other cause, natural or artificial. 

Two tables (7 and 8) are given, the first relating to costs only. A 
startling item included in this table is the high percentage of expense 
noted in connection with the Catskill supply for New York City. The 
influences responsible for the additional costs were explained in an 
article by Frank E. Winsor published in the Journal of the Boston 
Society of Civil Engineers,” as a part of the discussion of a paper by 
Henry F. Bryant “Duties of the Engineer in Connection with Land 
Takings: State and Municipal Projects.” Mr. Winsor’s figures were 
taken from the annual report of the Board of Water Supply of the 
City of New York for the calendar year 1927. 

Table 8 shows that the marginal lands acquired for the protection 
of Quabbin Reservoir in the Swift River watershed are about 51 per 
cent greater than the average for the reservoirs compared. With the 


addition of the Ware River watershed which is available for the benefit — 


of Quabbin Reservoir, the excess becomes about 86 per cent. 





5Vol. 15, October 1928. 
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TABLE 8.—AREA COMPARISONS OF REAL ESTATE ACQUIRED FOR WATER SUPPLY 














RESERVOIRS 
Water- Ratio Ratio Ratio of 
Reservoir Land shed of land of water- watershed 
Area Acquired Area acquired to shed to to land 
Reservoir Acres _ Acres Acres reservoir reservoir acquired 
New York 
Ashokan 8,180 15,222 164,480 1.86" 20.11 10.80 
Kensico 2,218 4,500 14,080 2.03° 6.35 3.13 
Scoharie 1,145 2,372 200,960 2.67" 175.51 84.72 
Rhode Island 
Scituate 3,600 12,547 59,392” 3.49* 16.41 4.74 
Ohio 
O’Shaughnessy 829 1,159 632,320 1.40* 762.75 545.57 
Massachusetts 
Wachusett 4,135° 7,885 74,905" 1.91 18.11 9.49 
Total 20,107 43,685 1,146,137 2.47 57.00 26.23 
Quabbin 24,704  81,000° 119,040 3.28 4.83 1.47 
Quabbin incl. ) 
Upper Ware 24,704 100,000° 180,992 4.05 7.33 1.81 
Watershed j 





8Dittoe and Dixon—-Discussion, O'Shaughnessy Dam and Reservoir, Trans, A.S.C.E. 93, 1497. 
>Frank E. Winsor—-The New Water Supply of the City of Providence, Jour. N.E.W.W.A. 3%, 323. 


©Estimated final requirements. 
4Mass. House Document No. 262, 1937—-Table 12, Water Supply Improvement. 
*Metr. Distr. Comm. Miscellaneous Information, 1936, Table 5. 


TAXATION 


The Commonwealth of Massachusetts, while accumulating these 
extensive land holdings, also obligated itself to assume tax payments 
to the towns in which the lands were located. Section 20 of Chapter 
321, Acts of 1927, which contained the legislation governing such pay- 
ments is briefly summarized as follows: 

Sections 6 and 7 of Chapter 59 of the General Laws became ap- 
plicable to land acquired in fee by the Commission, with certain ex- 
ceptions. This law required the Commission to pay the regular taxation 
on properties from which they received a rental income, and required 
in the case of non-income producing property, a payment in lieu of 
taxes based upon the value of land alone, for the three year period 
preceding purchase of the property. The exceptions concerned the 
towns of Enfield, Greenwich and Prescott, and provided for payments 
in lieu of taxes, based on a three year valuation including valuation of 
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buildings. Such payments were continued until the towns ceased to 
perform as governmental units, as in the case of Prescott, or until 
annexation to other towns. For the loss of all revenue, tax or other- 
wise, due to the loss of these towns, the county of Hampshire was com- 
pensated $55,000. 

Purchases in the town of Dana were so extensive that its annexa- 
tion to the town of Petersham was considered advisable, and was au- 
thorized by Section 9, Chapter 240, Acts of 1938. This act provided 
that no further tax payments were to be made for property in Dana, 
Enfield, Greenwich and Prescott after their annexation to other towns. 

Table 9 lists the payments made from 1927 through 1938 and 
gives the details of the 1938 payments. 


CEMETERY REMOVALS FROM THE SWIFT RIVER WATERSHED 


Thirty-four cemeteries located within the watershed have been 
abolished and nearly all remains contained therein have been removed 
to Quabbin Park Cemetery, established in 1932, or to other cemeteries 
located beyond the watershed. Of these 34 cemeteries, 13 were located 
within the limits of Quabbin Reservoir. A total of approximately 7,100 
bodies will be removed from these old cemeteries, the smallest of which, 
3 old family cemeteries, contained one body each, and the largest, 
Greenwich Cemetery, a public burial place, contained 1,680 bodies. 

Burials in these cemeteries were prohibited by the Commission, 
acting in accordance with the provision of Section 5, Chapter 321, Acts 
of 1927, of the Commonwealth, by a notice to the towns of Belcher- 
town, Dana, Enfield, Greenwich, Prescott and Shutesbury, given on 
August 25, 1932. 

Removal work was performed under direct authority of the Com- 
mission after its consideration of each individual request. No removals 
were made without first giving some representative interested in the 
remains an opportunity to be present. See Figs. 13 and 14. 

In the work of removal, excavations were carefully made. As 
most burials were made many years ago, the general condition pre- 
sented was a complete disintegration of the coffin, clothing and physi- 
cal frame. The skull and principal parts of the skeleton were usually 
intact. The entire remains were collected in wooden boxes, great care 
being used to discover and save every remaining element of the skeletal 
structure. This was then mixed with soil from its immediate vicinity 
and the box closed. The box was marked in agreement with surface 
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Fic. 13—CHurcH CEMETERY, ENFIELD. 


evidence of markers, which was often confirmed by subsurface evi- 
dence of coffin plates. A thorough excavation of each lot was made 
and often the presence of other unrecorded burials was discovered by 
prodding the surface. Apparently, excavations of many years standing 
cannot be disguised except at the surface. When removals from each 
lot were complete, the remains, markers and monuments were trans- 
ferred to prepared positions in the new location, and a careful record 
of the disposition was made. 

All work was performed by a selected labor force of the Com- 
mission at regular labor rates under the supervision of the engineering 
department. Every effort was made to learn the status of ownership 
of lots in all the cemeteries subject to removal. This was not entirely 
possible, due to the dispersion of the families of the people who once 
populated the Swift River Valley. The Commission provided for these 
unrepresented, and in many cases unknown, bodies, by setting apart a 
portion of Quabbin Park Cemetery for their interment. A careful 
record of the original grave and present grave has been made, and 
every clue regarding the identity of the body has been preserved, pend- 
ing the appearance of a claimant. Releases will probably be required 
from such claimants for the purpose of complete records. These are 
not, however, needed to assure title to the land, as this has been ob- 
tained by the general taking of March 28, 1938. 
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A few removals were, at the request of the relatives, made to 
cemetries in bordering states. As a part of the agreement with relatives, 
payments were occasionally made for lots in outside cemeteries. As a 
value of $35 was set on lots in Quabbin Park Cemetery, this was the 
limit set for such purchases. Under some circumstances, existing per- 
petual care funds were also increased in amounts to $100. This price 
was set for perpetual care funds in Quabbin Park Cemetery. 

The first removals made by the Commission occurred in 1928. 
These were made to cemeteries outside of the reservoir area. On 
May 31, 1939, 945 bodies had been removed to outside cemeteries, and 
5,384 bodies had been removed to Quabbin Park Cemetery. Approxi- 
mately 780 bodies are yet to be removed. It is estimated that by 
the end of the season there will be 300 bodies remaining. 


QUABBIN PARK CEMETERY 


Quabbin Park Cemetery is located south of Quabbin Reservoir, 
and below its watershed, in the northerly part of the town of Ware. 
It is attractively situated on high, dry, slightly rolling ground, and is 
sufficiently removed from the main road, Route 9, which passes its 
only entrance, to assure a quiet seclusion in keeping with its purpose. 

The cemetery entrance, just west of the junction of the Ware- 
Belchertown highway and Quabbin Hill Road is marked by com- 
memorating tablets. A winding drive passes a receiving vault which is 
unobtrusively cut into the adjoining hillside, and then continues across 
Blair Brook, a tributary of Beaver Brook, to a section which has been 
reserved for memorial purposes. At this point, also, the general de- 
velopment begins which provides for a total of 11,920 burials, with 
additional room for future development. 

The layout provides for 1,490 eight-grave lots, which may be 
approached directly from the main drives totalling about 0.8 mile in 
length, or from paths with no crossing of adjoining lots. The drives are 
20 ft. in width of gravel surfacing in the center of a 40-ft. location and 
the walks are 5 ft. wide. The lots are generally 16 ft. by 20 ft. A 
water supply system has been installed for the benefit of the cemetery. 
The system includes about 5,000 ft. of 34-in. pipe and 16 self-closing 
faucets, having its source in a well located on a hillside about 2,000 ft. 
north of the main part of the cemetery and including a gravity pressure — 
tank at the end of the system. The tank has a capacity of 275 gal. and 
is provided with cocks to allow testing of the water level and admission 
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of air, and the available capacity under the expected fluctuation of 
air pressure is about 75 gal. It has a controlled blow-off for drainage 
of the system during the winter months. 





Fic. 14.—QuaBBIN PARK CEMETERY. 


All natural features have been preserved to the fullest extent. 
With the extensive planting which has already been accomplished, in 
collaboration with Arthur A. Shurcliff, Landscape Architect, this 
cemetery has become a source of pride to all who have been connected 
with its creation. 

All public memorials formerly located in the abandoned towns 
have been reset as a group in the memorial section of the cemetery. 
They are effectively placed on either side of a grass panel having 
parallel walks leading to a utility building which is to be constructed. 
This building will provide facilities for public toilets and will be used 
also for storage of maintenance tools and materials. The memorials 
include: the Enfield Civil War Monument and Cannon; the Ballou 
Monument; and War Memorial and Cannon from Dana. War Service 
Honor Rolls from Prescott, Greenwich and Enfield will be preserved 
in the utility building. 

The land required for this cemetery was taken by the Commission 
on June 5, 1931. A total of 82.22 acres was taken, of which only 
about 30 acres has been developed. On August 26, 1932, Quabbin 
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Park Cemetery lots became available to those persons who had an 
interest in the original Swift River Valley cemeteries, which on that 
day were closed to further interments. On May 31, 1939, 5,384 bodies, 
with the corresponding monuments and markers, had been brought to 
this cemetery, carefully reinterred and reset, with the lots brought to 
first-class condition. In addition to this, 4 bodies had been reinterred 
from outside cemeteries and 138 new interments had been made therein. 

In accomplishing this work many problems had to be faced, most 
of them of a personal nature which required a high degree of tact and 
consideration. William W. Potter, one of the Commission’s engineers, 
connected with this work since its inception, has ably carried on the 
many duties of contact with the interested persons and of supervision 
over all removals. 

Early in the days of this water supply project, the Commission 
through newspaper and other publicity spread the warning that re- 
movals would be compulsory from cemeteries located in the Swift River 
towns of Belchertown, Dana, Enfield, Greenwich and Prescott. This 
resulted disastrously in one respect. Laborers of every type, craftsmen 
and professional men, through some uncontrolled grapevine system of 
false publicity learned that men were to be employed at unbelievably 
high wages under severe conditions of quarantine but otherwise under 
exceptionally fine living conditions, to excavate old graves, remove and 
reinter bodies, and then, perhaps, to receive a life pension. The field 
office at Enfield, then under the direction of Division Engineer N. 
LeRoy Hammond, was besieged with applications for employment. 
This rumor persisted for over 10 years. In one instance 2 men walked 
several hundred miles to make application. 

In the desired respect, this publicity has worked well, although 
it has not been possible to reach representatives of all old burial lots. 
Where all attempts have failed, removals have been carefully made and 
records have been maintained so that future inquiries regarding burials 
may be as fully satisfied as though the old cemeteries still existed. 
Practically all inquiries were directed to the Enfield office and for the 
purpose of giving these prompt attention, a plan and a detailed census 
of each cemetery was made available at a very early date. Old cemetery 
plans or records were practically non-existent. Monuments and markers 
had become the record. From these, all possible data were copied, - 
and the information thus obtained became invaluable for the purpose 
of interview and report. Many town records, including cemetery 
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records, have been lost because of fire, and it is conceivable that in some 
cases the only records of any nature were stored in the memories of a 
changing procession of cemetery officials and undertakers. One of the 
few existing records preserved at the Administration Building in Bel- 
chertown is a pine board upon which is burned a map of Woodlawn 
Cemetery, Enfield. 

Until the completion and opening of Quabbin Park Cemetery in 
August, 1932, many removals were made to cemeteries in nearby 
localities, but beyond the limits of the reservoir drainage area. In 
every case the Commission received from the representative a release 
covering all rights in the original cemetery lot, signed by the nearest of 
kin or the person otherwise having the right to dispose of the bodies 
and burial place. Upon receipt of an inquiry regarding body removal, 
all facts as to burial place, inscriptions on monuments, number and 
size of monuments, and marker, were collected; an agreement with 
the representatives regarding the new lot either in an outside cemetery 
or in Quabbin Park Cemetery was reached, and disposition of perpetual 
care funds, if any, was arranged. 

A report giving all these facts and giving the Division Engineer’s 
recommendation as to removal, contribution toward purchase price of 
a new lot or toward perpetual care fund requirements if required, and 
a concise genealogical history, was prepared and forwarded to the 
Chief Engineer. This report was carefully compared with information 
on file at the headquarters office and was then condensed and a com- 
munication presented to the Commission by the Chief Engineer. Upon 
approval, releases were secured by the field office and then the recom- 
mended work was permitted to proceed. In the case of removals to 
Quabbin Park Cemetery, when the signed release was obtained, a 
cemetery deed, prepared by the field office, was executed by the Com- 
mission and held until a copy of “plan and interment record, Form 
118”, was received. This form contained a plan of the new lot with 
grave and marker locations, a record of grave locations in both old and 
new cemeteries and record of perpetual care fund, if any. 

When delivery of the deed by the field office to the representative 
was made, a receipt was obtained and forwarded directly to the Secre- 
tary of the Commission. This marked the closing detail in every case, 
but many intervening details were maintained. One important one was 
the maintenance of Quabbin Park Cemetery Record Book, bound in 
hard covers and containing mounted white prints 19 by 27% in., show- 
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ing first a lot index plan, scale 1 in. = 100 ft.; second, a plan showing 
location of driveways with all center line layout data, of the same scale, 
and third, 10 sheets showing lot details on scale of 1 in. = 20 ft. One 
set was kept at the headquarters office, one at Enfield, and one was 
recorded in the Registry of Deeds, Hampshire County, on July 1, 
1932. The two books maintained by the engineering department were 
kept constantly up-to-date by entering the name of representative and 
release number. 

The Secretary has been the custodian of the official releases and 
deeds. These are identified by a release number and the three papers 
necessary in each transaction are kept together and filed in numerical 
order in heavy covers. Records of removals to Quabbin Park Cemetery 
are marked with a series of numbers having the prefix “Q”’, signifying 
Quabbin. Removals, to outside cemeteries have an independent num- 
erical system without prefix. As soon as a number has been assigned, 
its use becomes customary in the identification of correspondence and 
records. Unrepresented lots which contained burials were treated as 
distinct transactions and were identified with the prefix “U”’, signifying 
“Unrepresented”. The numbers were included in the “Q” series, the 
purpose being to change the “U” to “Q” in case a representative ap- 
peared to assume responsibility. 

For the government of Quabbin Park Cemetery a set of rules and 
regulations was adopted on June 28, 1932. A copy of these is contained 
in the Appendix. 

A card system used for all removals was devised and has been 
maintained in duplicate by the field and headquarters offices. An 
orange card was used for information relating to the lot representative 
and lot details, and a white card was prepared giving all information 
relating to the deceased person. It is the present intention to compare 
these two sets which have been kept up independently before the 
completion of the work and to bring them to complete agreement. 

Much of the routine office work of the field office was delayed 
each year until cold weather prevented removal work. Close checking 
by the headquarters office promptly found differences or omissions, and 
these were remedied at once. Nearly from the start all work connected 
with removals at the headquarters office followed a standard method, 
the only portion of the work requiring resourcefulness being the adapta- 
tion of genealogical facts for the purposes of the Chief Engineer’s 
recommendation. 
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Provisions for the transfer of perpetual care of lots in the old 
cemeteries to lots in Quabbin Park Cemetery were included in Section 
5 of Chapter 321, Acts of 1927. No actual transfers were made, how- 
ever, until January, 1939, after specific legislation in House No. 961, 
Acts of the Commonwealth. The original funds amounting to $18,305.17 
held by original cemetery authorities are at present accounted for in 
the following manner: 


Transferred to Outside Cemeteries ............ $ 3,400.00 
Transferred to Quabbin Park Cemetery 

in care of Treasurer of the Commonwealth. 

Held by M.D.W.S. Comm. for future transfer .. $14,905.17 


SSR i aa ce Raga a A $18,305.17 


The original act authorizing the creation of Quabbin Park Ceme- 
tery was amended by House No. 961, January, 1939, placing the care 
and control of this cemetery under the Metropolitan District Water 
Supply Commission and at its expiration, in the control of the Metro- 
politan District Commission. Thus is assured a first-class cemetery 
under continued supervision. 

Quabbin Park Cemetery has cost to date $102,956.33. This cost 
is broadly distributed as follows: 


CEMETERY CosTS 


Purchases and Settlements ......... $ 8,850.00 
I Scan dae cans caches cigs 50,406.16 
Water Supply System .............. 1,251.97 
I 0 ok hows aces 18,675.32 
Miscellaneous Expense ............. 24,936.23 

$104,119.68 
ME eave piaet cores ah ke es 1,163.35 
EE Goo) ks woo ce Bye KA Aw $102,956.33 


A total of 5,384 bodies has been removed from the older Swift 
River Valley cemeteries and reinterred in Quabbin Park Cemetery. 
Adding to this, 4 reinterments from outside cemeteries and 138 original 
interments makes a total of 5,526 completed burials. The labor and 
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incidental expense incurred for this work amounted to $68,570.13, a 
unit cost of $12.41 per body. A total of 945 bodies has been removed 
to cemeteries other than Quabbin Park Cemetery at a total cost of 
$29,444.65. The unit cost per body for removals of this type has 
reached $31.16. Based on the assumption that the total cost of Quab- 
bin Park Cemetery will reach $105,000 and on an estimate of 6,166 
bodies to be reinterred therein, at the unit cost of $12.41, the estimated 
tctal cost of the cemetery and interments will be $115,920, or about 
$18.80 per body. 


HISTORICAL NOTES 


The early history of the Quabbin Reservoir region is very vague. 
It is known that it soon became a popular hunting ground and that 
the destructive policy of encircling game by a ring of fire, was prac- 
ticed. The burnt-over lands, however, became covered with a species 
of wild grass and became useful as summer pasturage for cattle and 
horses from the settlements along the Connecticut River. 

The region comprising the former towns of Enfie-d and Green- 
wich was formerly known as Quabbin, so named in honor of the chief 
of a tribe whose headquarters lay near the junction of the Middle and 
East branches of the Swift River. The translation of the name ‘“Quab- 
bin” is “Many Waters.” By officially naming the new basin Quabbin 
Reservoir, the Commission in charge of the work has given this former 
chief a lasting memorial. The origin of the name “Quabbin”’ for this 
region is discussed by Mr. Kennison in his paper “Boston Metro- 
politan Water Supply Extension.” 

Belchertown, the former town of Enfield, and other nearby towns 
were included in territory claimed by the State of Connecticut, and 
all rights therein were sold in six equal divisions to seven Bostonians, 
in the year 1727. One of these was Jonathan Belcher who was later, 
from 1730 to 1741, Governor of the Province of Massachusetts Bay. 
These towns were a part of the region known as the Equivalent Lands, 
and the subject of an agreement between Connecticut and the Province 
of Massachusetts Bay, by which Massachusetts maintained jurisdic- 
tion over the towns of Woodstock, Somers, Enfield and Suffield in 
Connecticut. These Connecticut towns have, since 1740, been incor- 
porated with that state. Attempts to settle “Cold Spring,” now Belcher- ~ 
town, resulted in the arrival of several families during July, 1731. In 
1737, a petition to the General Court stated that “they had twenty 
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families, and more expected soon.” This small band of settlers was 
then planning to settle a minister and build a meeting house. 

Descendants of the soldiers who had destroyed the Narragansett 
Fort on December 19, 1675, during King Philip’s War were granted 
seven townships of land by the General Court on June 30, 1732. One 
of these townships, called Narragansett Township No. 4, was first laid 
out in New Hampshire, but as it proved unsatisfactory, better land 
was demanded. Quabbin was the tract of land chosen and is described 
as “bounded north by Salem Town, easterly by Lambstown (now 
Hardwick), southerly by the Equivalent Land, and westerly by Wm. 
Reed’s land.” The General Court made this exchange on January 14, 
1736. 

The earliest incorporation of a town in this territory is that of 
Hardwick in 1739, followed by Pelham in 1743, New Salem in 1753, 
and Greenwich and Petersham in 1754. Belchertown, Shutesbury and 
Ware were incorporated in 1761. Dana, Enfield and Prescott followed 
in the years 1801, 1816, and 1822. 

The communities in the Swift River area grew rapidly until about 
1850 when their collective maximum growth was reached. From this 
time on a rapid reduction in population took place. The four towns, 
now extinct, Prescott, Enfield, Dana and Greenwich, had in 1850 a 
population density of 46.6 per sq. mile. In 1925, just preceding the 
formation of the Metropolitan District Water Supply Commission, it 
had become 28.0 per sq. mile. In 1925, the Swift River watershed 
had a population of 21 per sq. mile. This had, because of activities of 
the Commission, fallen to 7.8 in 1937. A study of these population 
losses indicate a very regular rate. The responsible factor appears to 
have been the general migration to the newer agricultural regions of 
the Middle and Far West and to the prosperous industrial centers of 
New England and New York. 

As in other New England communities, many ventures originated, 
flourished and failed along the banks of its streams. Among the manu- 
factured products of the Swift River Valley towns were, woolen cloth, 
cotton cloth, palm leaf hats, boots and shoots, one-horse wagons and 
scythes. The Ware River towns manufactured most of these products 
and in addition, satinet, carriages, copper pumps and powder. Farming 
was until the last the chief occupation, with lumbering an important 
runner-up. Fish breeding, turkey raising and the collection of ferns 
were among the recent income-producting sources. 
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The most startling historical event coupled with this territory is 
Shays’ Rebellion, which, planned in Conkey’s Tavern in Pelham, or- 
ganized and led by Captain Daniel Shays, was finally quelled by 
General Benjamin Lincoln on February 4, 1787. The Daniel Shays’ 
Highway which parallels the westerly shore of Quabbin Reservoir has 
been named after this product of the uncertain period just following 
the American Revolution. Captain Shays represented the cause of 
many of his fellow veterans of that struggle, who had been promised 
much and received nothing. His unsuccessful attempt to right a wrong 
was continued by his fellow citizens in an orderly manner, and results 
were secured within the year. Daniel Shays has been vindicated in 
full. He eventually received a pardon and, during his last years, the 
Federal Government allowed him a pension for his valuable services 
as an officer during five years of the Revolution. 

Many persons of distinction have called this region “home.” The 
scope of this narrative does not permit a review of their histories. 
However, before closing, it seems not inappropriate to refer to a lady 
of prominence from this region, Dr. Mary B. Walker. She served as 
a surgeon during the Civil War, with honor to herself and her com- 
munity, and because of the inconvenience of feminine dress, was 
granted the right by Congress to wear pants. Maybe she was symbolic 
of that vast majority of women that have always “Worn the pants.” 
She, at any rate, set a style which appears to be very popular at all 
our vacation resorts. Aside from that, she placed herself among the 
pioneers who eventually gained political recognition of women. 

The final days of Dana, Enfield, Greenwich and Prescott were 
marked by strange activities. The sale of buildings and their demolition 
soon reached the point where their absence was noticeable to even the 
casual visitor. The passing of the Athol Branch of the Boston and 
Albany Railroad was marked ceremoniously on June 1, 1935, by the 
last train which had as passengers many “old timers” from the valley. 
The removal of the railroad fixtures which soon followed, the advent 
and departure of the clearing crews, usually referred to as the “wood- 
peckers’’, the completion of Quabbin Dike and the slow but sure rise 
of Winsor Dam, clearly marked the new destiny of the Swift River 
Valley. Roads which fora century and more had been freely used by 
the public were closed, some by permanent barriers and some by- 
guarded gates. Passes permitting entrance were issued upon applica- 
tion, and many persons availed themselves of the opportunity to see 
the valley for the last time. 
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The impression of desolation was general. Surprises, such as 
finding tar sidewalks in “the middle of nowhere’, or of suddenly meet- 
ing a pair of does who looked upon you as objects of curiosity, were 
common. Perhaps an occasional glance at the little streams which were 
eventually to swell and raise the waters to that well-defined timber 
line, caused a mental picture to form of the completed reservoir, and 
perhaps a resolve was made to revisit the locality when the filling was 
accomplished. 

Old familiar landmarks were missed and many persons who had 
intimately known the valley felt bewildered at times. The Commission 
maintained an alert patrol, and constant supervision was kept over 
the visitors for their protection. Upon departure, passes were relin- 
quished and the visitor went gaily on his way along highways marked 
by route signs and cluttered with the advantages of civilization. 

On April 8, 1938, Enfield held its final town meeting. The war- 
rant contained 6 articles, one of which appropriated $1,800 for a 
memorial to be erected in Quabbin Park Cemetery to commemorate 
the bravery of the World War veterans of the town. The Worcester 
Daily Telegram of April 9, 1938, contained this sidelight “the town 
once ranked second to Brookline in the state in wealth per capita.” 
The Quabbin Club, an active woman’s organization in Enfield, held 
its final meeting on April 12, 1938. The club had lived for 40 years 
and one of its charter members, Mrs. Annie Williams Howe, was 
present at its closing session. On April 21, 1938, the town of Green- 
wich at its last town meeting also voted to erect a monument, appro- 
priating $2,000 for the purpose. The Boston Herald of April 22, 1938, 
stated that 21 voters attended the meeting, and that typical of New 
England small town meetings, a number of children were present, the 
youngest being 14 months of age. 

“Enfield dances into History. .. .”” A function sponsored by the 
Enfield Fireman’s Association, in a black-draped town hall brought 
more than 3,000 persons to Enfield on April 27, 1938. Many former 
residents were present and many stayed through until the midnight 
moment when the town passed out of existence. The occasion became 
a reunion for the residents of the Swift River Valley, entire families 
from the adjacent towns visiting with friends they had not seen for 
many years. 

A striking illustration of this country as the land of opportunity 
is demonstrated by Cyprian Uracius, a Russian by birth, American 
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by adoption, the holder of 12 town offices of Greenwich. Mr. Uracius 
is acknowledged to have been the only “foreigner” in the valley. He 
certainly cannot longer be classed as such. The locality to which he 
has moved should quickly take advantage of the political experience 
which is his. 

A branch telephone exchange of the New England Telephone and 
Telegraph Company at Enfield, in charge of Mr. and Mrs. Edwin 
Howe, closed on July 14, 1939. This service had been in operation 
continuously for 42 years. A private telephone concern known as the 
Highland Telephone Company, serving the most northerly towns in 
the valley, had gone out of existence on July 6, 1932. The rights in 
this company were acquired by the Commission from Catherine M. 
Connor and Mary F. Vaughan, both of these ladies having performed 
the duties of operators, managers and trouble crew. 

As the population lessened, the U. S. Government finally closed 
all of the post offices in the reservoir area. There were 9 of these 
offices within the area affected by the reservoir when the Commission 
started its activity, located as follows: Cooleyville, Dana, Enfield, 
Greenwich, Greenwich Village, Millington, North Dana, North Pres- 
cott, Smiths. The most active of these and the last to be abolished 
were Millington, closed June 15; North Dana, closed July 15; Dana, 
closed July 30; Greenwich, closed Auust 30, 1938; and Enfield, closed 
January 14, 1939. The Dana post office ended its service on July 30, 
1938. Important among its last day duties was the sending out of 
“last day covers” to philatelists from all parts of the country. This 
accounted for a record batch of 1632 letters sent out on that day. 
The other post offices on their last days collaborated with the phila- 
telists in a similar manner. 

The schools and churches in the valley ended their functions 
quietly. On June 22, 1938, the Enfield Grammar School held its final 
graduation, and 4 days later the Enfield Congregational Church held 
its final service, and on July 31 the Dana Congregational Church 
closed its doors. 

In September, 1938, the Swift and Ware River valleys experi- 
enced, in common with a large adjoining area, a rainfall of unusual 
intensity. From the 12th, through the 21st, the total rainfall reported 


at Enfield was 14.29 inches and at Hubbardston, 17.69 inches. The - 


resulting flood on the Ware River watershed broke all remembered 
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records. Its peak, reached at 11.15 A. M., September 21, was at the 
rate of about 9,040 m.g.d., or 145 c.f.s. per sq. mile of watershed. ° 

The Swift River flood did not equal that of 1936 as the flow 
. down the East Branch of the Swift River was deflected and retarded 
by the East Branch Baffle. The flood damage was comparatively 
slight in these watersheds, but nature struck again in the form of a 
hurricane which reached New England on September 21, 1938, causing 
immeasurable loss. 

In the Swift and Ware River watersheds great damage was in- 
curred in woodland areas particularly to stands of pine. It is estimated 
that in the vicinity of Quabbin Reservoir about 20,000,000 ft. of mer- 
chantable pine timber was blown down. In the Ware River watershed 
above Coldbrook the estimated quantity was about 3,000,000 ft. 
Salvage operations in codperation with the Federal Government were 
instituted, and much timber was removed from these areas, lessening 
fire hazards and also increasing the revenue of the Commission to 
some extent. 

The Commission’s forces promptly cleared obstructions from 
roads and made necessary repairs to assure safety to those still resi- 
dent in the Quabbin Reservoir area. Similar work was done in the 
Ware River watershed, and every possible assistance was given to 
other agencies at work during this emergency. 

A permanent reminder of many who have lived here is contained 
in Quabbin Park Cemetery. Te this beautiful, modern cemetery have 
been removed all civic memorials and most of the remains and monu- 
ments formerly located in the cemeteries scattered throughout the 
Quabbin Reservoir region. As a part of their duties, the Commission 
has assisted in the observation of recent Memorial Days by providing 
flowers and flags for the decoration of 211 soldiers’ graves, veterans 
of all the wars in which this nation has participated. From. present 
indications this practice will long be continued, for, while scattered 
in many communities, many former veterans representing this region 
will make an annual pilgrimage to this last resting place of their 
comrades. 

APPENDIX 


The following forms and records are believed to be of interest. 


Form No. Size 
Real Estate Forms Description 
28 Paper 8'4"x14” Property Blank 




















CHRISTENSON. 245 


129 Paper 814"x22” Appraisers: Property Report 
Folded—1st page Descriptive Matter 
2nd page Map—Site of Quabbin Reservoir 
3rd page Assessment Record & Appraisal 
—_ Paper 814”x13” Option 
Cemetery Forms 
82 Card 4”x6” Cemetery Record—Burials 
83 Card 4”x6” Orange Cemetery Record—Lot Ownership 
116 Paper 814”x14” Cemetery Deed 
117 Paper 814"x14” Release 
118 Paper 814"x14” Plan of Burial Lot in Quabbin Park 
Cemetery and Record of Inter- 
ments 
Order 5748 Paper 534”x9” Rules and Regulations 
Miscellaneous 
Taking Document—Introductory Page 
Closing Page Real Estate Requirements—Areas 


PROPERTY BLANK 
(Form No. 28) 


To the Metropolitan District Water Supply Commission :— 

The undersigned is the owner of the real estate on.................. Street 
ih: the town 0l..;.<5 0 scieswceie sees PAAR ith ee acer a testis slain miles from 
slate estan role Vetev a ell les Sena oe Came hae ie Nearest Village, Post Office or Railroad Station, 
Consisting Of. « .:6.:.0% acres of land and the following buildings thereon: 
room house, about............ years old. (Street number....... ) 


(Describe any other buildings) 


Ob sai dane: cos scree ROROS W CHM DR a a hs donee ne a acres woodland. 
Estimated value of wood and timber, $............-....... 

E acquitted title ‘te: sdid- property THU: «coe kinins incites 4 Sans oes awarmeree 
by deed: Caled cc ccceinite poinitsac'e oe RECUR). WH so vi. os Ci vices vies me eerie 
Deeds: HOOK. \s..::65.. 6: 1 a eae peee The price paid by me was $.......... 
There is a first mortgage on the property, held by.................ceeeeeees oF 
upon which there is a balance due of $...........2.00eeeeee 

(Give full particulars as to any other mortgages) 

The property was assessed in 


393::.. 193°. 193. | 
land = eae eh ee land ee hid oe ete land Geek es | 
bribing. S5.o neces ss buildings $. 056605. buildings) $5.05... 
total 5 ler eS total Bees Sista eae total rai et euleds 


There has been expended for improvements during the last five years the foliow- 
ing amounts: (State nature of improvements) 


The property is occupied By... .. 0. cccccscccccccessseneseveuscssseves series 
There is a lease for........ years, expiring on the........ OUP OR ce Seieic oy ete 
The rent received is $............000- per year. 
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I am willing to sell the above property to the Commonwealth for $............. 
I desire to continue to occupy the premises until...............-.sceeeeeeeeee 
Other information: 


Signature of Owner 
Pon ORAM ES Pa le: OC EV EL ps Rees ae ear 


METROPOLITAN DISTRICT WATER SUPPLY COMMISSION 
APPRAISER’S PROPERTY REPORT 


(Form No. 129) 


Street, 
oreo RVC) ieee i SE RDP a We a See ARN ET "ORE EM Re St RPC ARE RD Poe od 6 Road 
CRM Mee ai) pe pe ots Shc citera cline oases AISUANE cs Sos oh ek ew sil miles from 
Cie igh tan ee Mr ee Laci arate can tiale Nearest Village, Post Office or Railroad 
Station. Mark location of property on map on reverse side of this page. 

PRIMROSR UNE NINES 8 ere sre aS iein! eva blew 9 greene ate Witig wie Ale grees Ow Nee ee 
Use of property (residence, farm, woodland, etc.)............ccccescececceces 
Does owner occupy premises?............ 

Area of land:....... acres tillage;....... pasture;....... woodland;....... total] 


Description of buildings (Age, condition, and improvements) 
Water rights: 


Mortgages: 
First Mortgage: Mortgagee............ Aaioint Se G4 BOE SAC oes Ss, acs 
Other Mortgages: Mortgagee........... PSAOUNE: 665653 oe a Bale due. <<iz...6 i: 


Names of tenants: 
Rents now and formerly paid by tenants: 


wags Remnant a wre cen sease. 30 GO. GALE: OF SOME io 68k a's Sao esc ccodeew sees ee 

na tINE AMINE IME INPRO RINES Se arly Ls Be bg sia yo yale eo wale Harmdebee arson 

POODErIY- Wal ACGHINOG T00IN: 236.6665 Sees cba tease eevs DOUBLES ois ioeietae sears 

BLOTS UE. 01: [RUE ee A en ae PALE GIOOG Sala wiceiseano wens take 
Deed Recorded County.............. OE oe ahd BSE a seal stolons 

Improvements made during last five years: 

Property assessed, 193, land » SAN eee 
Duvlamags. Se ke 
total « Salprede gh aA es eee 

193", land » GeO a NR aR ey 
Ryans. Be es rakes 
total Bosal c Segtrareeiess 

193, land Bes ct Oraeas 
PANEEMHOS sors oh see ces 
total aR aehees erate 


What does owner want for property? 
Your estimate, value of land 


tillage isso uurace wea hs 
pasture Bin eik cs bees 
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WH See ee ees 


buildings Cee ere 
Total property ESE ae erp 


Is property salable other than for water works purposes? 

Do you recommend purchase with or without timber and buildings? 
How long does tenant desire to remain in possession? 

Reasons for valuation and other informa‘ion for Commission: 


I Si Soe ok uses cans cele boxes 
Appraiser 
WNRER LS aisles cites secablanann@ae ones 
We, 
Re secivie' (atu ore oer Aelia era Fake a Rete Opa ayes eek a eee etenkees in the 
COMME NOE oF aeraaceiohe ald alate oc and Commonwealth of Massachusetts, in 


consideration of one dollar and other valuable consideration, in hand paid by 
the Commonwealth of Massachusetts, acting through its Metropolitan District 
Water Supply Commission, the receipt whereof is hereby acknowledged, do hereby, 
GOT 6 SOB csi SOs ec cata respective heirs and assigns, grant to said Com- 
monwealth of Massachusetts, the option of buying through said Commission for 
the price hereinafier named, the land herein described and in case said option is 
accepted in writing by said Commission or its duly authorized agent within 
ase eats days hereof,....hereby agree for ....sel.... and........heirs and 
assigns to convey the same to said Commonwealth, said land being described as 
follows:— 


Conveyance is to be made by a warranty deed. Title to the land above 
described is to be given to the satisfaction of said Commission or its counsel 
together with a release of any and all claims, debts, demands, damages, actions 
and liabilities both at law and in equity, past, present or future, of every nature 
and description, which.......... BELTON MANS heirs, administrators, executors, or 
assigns now have, ever had or may have, for any reason whatsoever against said 
Commonwealth or Metropolitan District Water Supply Commission and especially 
in carrying out the provisions in Chapter 375 of the Acts of 1926 and Chapter 
321 of the Acts of 1927, but excepting any claim for the value of any other real 
estate hereafter purchased or taken from........ by said Commonwealth, and not 
included in the above described premises. 

Taxes and any other encumbrances upon said estate are to be paid off prior 
to or simultaneously with payment to me or us or may be paid off by said 
Commission out of any moneys so coming to mie or us, and taxes assessed for the 
YOO s ii5508% are to be apportioned as of the date of deed. The price hereby 
agreed upon for said property in case said option is exercised is................ 
dollars, which sum, upon the delivery of said deed, shall be certified to the 
Comptroller of the Commonwealth for payment. Full possession to said property 
£0: Bie) GeIVEReh OR. icca ses cy ond best obdaservaer ens 


a Tt ERR rapes at te day WE tals Gala a cle ute wns ix Sore Gud ALD 19s. <6 
Witness: 
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COMMONWEALTH OF MASSACHUSETTS 
bp inn asin Seip ewe ene wae ae ss. Peery Preyer pd Serre eerera te!" Aamir 
Then personally appeared the above named.................eeececeeecs 
and acknowledged the above instrument to be........ free act and deed. 
Before me, 
Justice of the Peace 
My Commission expires 
Form No. 82 
CEMETERY RECORD—BURIALS 
PU III ea en oleate sw: gia baa ewo lS Whe a ane aD ena eee 
ORIGINAL INTERMENT REINTERMENT 
Cemetery Town Cemetery Town 
Block No... .Lot No....Grave No..... Block No....Lot No....Grave No..... 
BOM 655s: |: Cae Bee. jst Reinterred ........ Box SIZ 5 cs Sas 
Record Book No. ...... ‘cnn See RIMGOTIAGET C6053, ok coe eee eee 
Lot Representative: eS sie oes de ess RANTS «Fg citi ey Soak cod gos Sea sian eed aan whole 
MCR ce ree ae hs a og ak cas bi at UI Ragin te weureiens pal Siwiantenra sta od aaa 
Other Bodies in Common Interest 
Name Block No. Lot No. Grave No. 
Bes eee ee Le UG gis ussause hed diae aad eae acs 
Form No. 83 
CEMETERY RECORD—LOT OWNERSHIP 
Owner or *Representative... 2.60... ccc ce cae PRGORORG ds, 6555 8 as.4-ds) Cuclive Btate ok 
ORIGINAL CEMETERY New CEMETERY 
Cemetery Town Cemetery Town 
Block No....Lot No....No. Burials... Block No. ......... EMUINOS S220 hoc 
eR NB is ce acs Sea DokKne re ae 8g gig oe 8 er ors Fae ne 
Lot Dimens. ..... Perpetual Care.... Lot Dimens. ..... Perpetual Care..... 
Mons. ...Hdstns. .. - Markers. ose: - Photo Ney 6.0.0... 0ceties vias veei's 
emova ate 
Plan Aces. oo Photo No. ........ Deed ; No. ...... Date.......... 
Record Book No. ....... oo eee Recorded (Book ...... Page........ 
MeleASO“INO.. 5.6.60 28s BORE Se i sen 3 MCUIRTES 85s Sos vanes sic ee easieeses 
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Other Interested Parties 
Name Address 


Form No. 116 


Cemetery Deed No. 
QUABBIN PARK CEMETERY, WARE, MASSACHUSETTS 
(Established for the reinterment of bodies removed from reservoir areas 
taken for supplementary water supply) 


DEED TO BURIAL LOT 
The Commonwealth of Massachusetts acting by and through its Metropolitan 
District Water Supply Commission hereinafter called the Grantor, under authority 
of Chapter 375 of the Acts of Massachusetts, 1926, Chapter 321 of the Acts of 
1927, and every other power and authority hereto enabling, for consideration paid 
conveys to 


a parcel of land in Quabbin Park Cemetery in the Town of Ware, County of 
Hampshire, Commonwealth of Massachusetts, being Lot No. 


in said cemetery as shown on plan bearing the inscription “Commonwealth oi 
Massachusetts, Metr. Distr. Water Supply Commission, Quabbin Park Cemetery, 
Lot Index Plan, June 1, 1932”, numbered Accession 3618, and also shown in 
detail on 10 plans of the same date and similar inscription, numbered Accessions 
3640 to 3649 inclusive, recorded in the Registry of Deeds of said Hampshire 
County, July 1, 1932. 

Said parcel is not to be used for any purpose other than burial of the remains 
of the human dead. This conveyance is made expressly subject to rules and regu- 
lations established from time to time by the Grantor or its successor in control 
and to the provisions of the statutes of the Commonwealth of Massachusetts now 
or hereafter in force. 

In witness whereof the said Commonwealth of Massachusetts has caused this 
instrument to be executed by its Metropolitan District Water Supply Commission 
HOMO oo Sista greenies MOD Oh coe ca oe inbwaneses in the year 19 


Recorded with the Records of Deeds of Burial Lots in Quabbin Park Cemetery 
of the Metropolitan District Water Supply Commission ; 


WO 2G os aes ots Bee RET Ee Secretary 
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Form No. 117 

Release, No. Q- 

(Accompanying Deed No. to Lot in Quabbin Park Cemetery) 
Know Att MEN By THESE PRESENTS, 
That : 

, owner of parcel of land in 
Cemetery in the town of : 
County of , Commonwealth of Massachusetts, identified 
as Lot No . , containing about square feet and 


shown on a plan of the Metropolitan District Water Supply Commission of said 
Commonwealth entitled “ 

” number Accession , being the next 
of kin and the person having the right to represent and dispose of the remains 


of 
buried in said lot, in consideration of the removal of said remains 


by the said Commission as provided in Chapter 321, Acts of 1927 of said Com- 
inonwealth, to a burial lot in Quabbin Park Cemetery in the town of Ware, County 
of Hampshire, said Commonwealth, designated as Lot No. 


do hereby for heirs, executors, administrators and 
assigns, remise, release and forever quitclaim unto the said Commonwealth, or its 
successors in interest, any and all right, title and interest in and to said 
parcel of land in said Cemetery together with 
any and all actiuns, causes of action, debts, dues, claims and demands which at law 
or in equity against the said Commonwealth or said Commission ever had, 
now have or may have for or by reason of the carrying out of the provisions of 
said Chapter 321. 


In WITNESS WHEREOF have hereunto set hand and 
seal this day of in the year 19 
WITNESS Vic rial ar Tr fame ne aE re pail oon ogee RO hy MINE OO ALAS Sec oo 


eT ROEM U PY ee eR Pe Ce ee ek ee ernie Ce eS ota ee te ee ee Re ee Ca ee ee ae 


PAs Fwclonate amas , Ss. So Sus Slept ae Wie © elias 

Then personally appeared the above-named...............scseeeccceeeees 
and acknowledged the foregoing instrument to be free act and deed, 
before me, 


RES IU CEUINIOS 5 oo ies des 2S swig sedan soepad 1b eee eee 
Notary Public 
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Form No. 118 
Accompanying Cemetery Deed No. 
QUABBIN PARK CEMETERY, WARE, MASSACHUSETTS 
The Commonwealth of Massachusetts to 
Burial lot consisting of Lot No. 
as shown on plan bearing the inscription “Commonwealth of Massachusetts, Metr. 
Distr. Water Supply Commission, Quabbin Park Cemetery, Lot Index Plan, June 1, 
1932”, numbered Accession 3618, and also shown on detail Sheet j 
of the same date and similar inscription, numbered Accession : 
recorded in the Registry of Deeds of Hampshire County, July 1, 1932. 
PLAN OF BURIAL LOT 















































Scale 20 feet to an inch. (™™ indicates headstone or monument) 
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QUABBIN PARK CEMETERY, WARE, MASSACHUSETTS 


RULES AND REGULATIONS 
Adopted June 28, 1932 


Revised Oct. 19, 1939 
1. The word “Commission”, as used herein, or a pronoun in place of it, means 


the Metropolitan District Water Supply Commission of Massachusetts or any other 
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Board or Officer duly authorized to act for the Commonwealth or any authority public 
or private to which the custody and control of Quabbin Park Cemetery may be trans- 
ferred. The words “directed”, “required”, “permitted”, “ordered”, “designated”, “pre- 
scribed”, or words of like import mean the direction, requirement, permission, order, 
designation, prescription, etc., of the Commission or of its authorized agents; and 
similarly the words “approved”, “acceptable”, “satisfactory”, or words of like import 
mean approved by or acceptable or satisfactory to the Commission or to its authorized 
agents, unless otherwise expressly stated. 

2. Burial lots in Quabbin Park Cemetery, Ware, Massachusetts, newly established 
by the Commission, will be assigned and conveyed by the Commission upon application 
and upon the execution of a satisfactory release of lots in existing cemeteries within 
the reservoir area in the Swift River Valley and of an agreement in an approved form, 
to persons having existing rights as next of kin to bodies buried in, or having rights 
of burial in, such cemeteries as may be required to be removed under the provisions 
of Chapter 321 of the Acts of Massachusetts, 1927, or of any amendments or additions 
thereto. Burial lots will be sold by the Commission to other persons desiring to inter 
under such terms as it may from time to time prescribe. No person shall have the 
right of assignment of an area in any particular section of the cemetery, and the 
Commission may for cause set apart certain areas and prescribe special rules and regu- 
lations therefor. 

3. Conveyances of burial lots shall in each case be consummated either by the 
execution of such a satisfactory release and agreement in an approvd form or by pay- 
ment therefor and by the execution and delivery of a deed. 

4. The words “burial lot” as used herein mean the parcel of land conveyed as 
hereinbefore described consisting of one or more or any portion or portions of the 
areas designated as lots on the plans referred to in the deed of conveyance. 

5. Each burial lot shall be held indivisable and upon the death of the grantee 
the devisee of said lot or the heir-at-law shall be entitled to all the privileges of the 
original grantee, and if there be more than one devisee or heir-at-law, they shall, 
within nine months of said death, designate in writing to the Commission which of 
the said devisees or heirs-at-law shall represent the burial lot, and on their failure so 
to designate, the Commission will enter of record which of the devisees or heirs-at-law 
shall represent the lot while such failure continues. 

6. No transfer of any burial lot or portion thereof or of exclusive burial rights 
therein shall be valid unless and until approved by the Commission. No burial will 
be permitted in any lot except upon a signed order of the grantee or his legal repre- 
sentatives approved by the Commission. 

7. The grades of all burial lots will be established and corner bounds set by the 
Commission. 

8. No trees, shrubs or flowers shall be planted upon any burial lot and no trees 
or shrubs within a lot shall be cut down or destroyed without approval. If any trees 
or shrubs in any burial lot shall become in any way detrimental to adjacent lots, drives, 
or paths, the Commission may remove such trees and shrubs or parts thereof as are 
deemed by it to be detrimental, dangerous or inconvenient. 

9. Curbing, projecting corner posts, foot stones, fences, hedges, walks, artificial 
steps and mounds about or on any burial lot are prohibited unless specifically approved. 

10. No monument, effigy, cenotaph or other structure shall be placed upon a burial 
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lot without approval. If any monument or structure or any inscription be placed in 
or upon a burial lot which shall be determined by the Commission to be sacrilegious 
or in any respect offensive or improper, the Commission may remove such monument, 
structure or inscription. 

11. The entire cemetery area shall be exclusively devoted to and used for burial 
purposes. All persons are forbidden to needlessly walk across burial lots, to pick wild 
or cultivated flowers, or to dispose of rubbish of any kind in any place in the cemetery 
unless in repositories which may be provided therefor. Automobiles and other vehicles 
shall be excluded from all areas except roadways, and admitted to these only at such 
times and upon such conditions as the Commission may from time to time prescribe. 

12. All monuments, markers and other permanent structures shall be placed upon 
concrete or other suitable foundations to satisfactory depths. 

13. All work of whatever nature including the opening of graves and placing of 
toundatiuns shall be done only by or under the direction of the Commission. 

14. Perpetual care funds based upon a minimum charge of $100.00 for burial lots 
having an area of about 320 square feet or less may be accepted by the Commission 
and the income from any such fund will be used by the Commission for the care of 
the burial lot to which the fund applies. Burial lots not provided with perpetual care 
funds will be cared for upon the payment of an annual sum to be fixed by the Com- 
mission dependent upon the size of the lot. Payment for such care shall be made on 
or before April 1st to be effective in any calendar year. 

15. A rental charge of $5.00, subject to change without notice, will be made for 
casket lowering mechanism and artificial green coverings furnished to undertakers by 
the Commission. The following charges, subject to change without notice, will be 
made for work done by this Commission: Interment and service charge, opening and 
closing of graves; over four feet long, April 1 to November 30, $12.00, December 1 
to March 31, $15.00; less than 4 feet long April i to November 30, $6.00, December 1 
to March 31, $7.00; concrete foundations $0.50 per cubic foot, minimum charge $2.00 
for each foundation. Foundations will be placed only when the ground is free from 
frost. The foregoing charges do not apply to work required by Massachusetts statutes 
to be done by the Commission in connection with the removal of bodies from existing 
cemeteries in the reservoir area and removal and resetting of gravestones, monuments 
and markers. 

16. The Commission assumes no responsibility for the unlawful acts of any person. 

17. The tomb is for use during the winter months, and bodies may be placed 
therein and removed therefrom as ordered or approved by the Commission. 

18. These rules and regulations are subject to amendment by the Commission from 


time to time. 
Metropolitan District Water Supply Commission, 


EUGENE C. HULTMAN, Chairman 
THOMAS D. LAVELLE, Associate Commissioner 
EDWARD J. KELLEY, Associate Commissioner 


PuBLICATION OF THIS DocUMENT APPROVED BY THE COMMISSION ON ADMINISTRATION 
AND FINANCE 
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ORDER OF TAKING 
CoMMONWEALTH OF MASSACHUSETTS 
METROPOLITAN DISTRICT WATER SUPPLY COMMISSION 
No. 29. 
Quabbin Reservoir. Boston, March 24, 1938 

ORDERED: That the Metropolitan District Water Supply Commission act- 
ing herein by virtue of the authority conferred upon it by Chapter 321 of the 
Acts of the year 1927 and acts in amendment thereof or in addition thereto and 
every other power and authority hereto enabling, hereby take in fee in the name 
ard behalf of the Commonwealth of Massachusetts for the purposes of said Act 
the land hereinafter described situated in the towns of Prescott, Enfield, Green- 
wich, Pelham, Belchertown and Ware in the County of Hampshire, the towns of 
Hardwick, Dana and Petersham in the County of Worcester, and the towns of 
Shutesbury, Orange and New Salem in the County of Franklin and Commonwealth 
of Massachusetts, shown on the plans hereinafter mentioned, copies of which shall 
be recorded with a copy of this order in the Hampshire County Registry of Deeds, 
the Worcester District Registry of Deeds and the Franklin County Registry of 
Deeds and made a part of this order, namely: 

FIRST: 

The land situated in said town of Prescott being shown on a plan entitled 
“Commonwealth of Massachusetts, Metropolitan District Water Supply Commis- 
sion, Quabbin Reservoir, Land in Town of Prescott, Plan No. S 56 of Land 
Takings Under Chapter 321, Acts of 1927, ... March 24, 1938, Frank E. Winsor, 
Chief Engineer,” bounded and described as follows: 

Beginning at the intersection of the town and county lines between Prescott, 
Hampshire County, New Salem, Franklin County, and Dana, Worcester County, 
as shown on said plan; 

Thence the line runs south 8° 55’51” east by said town and county line 
between Prescott, Hampshire County, and Dana, Worcester County, nine thousand 
six hundred eighty-six (9,686) feet to a monument; 

Thence south 80° 19’03” west by the town line between Prescott and Green- 
wich twelve thousand eight hundred ninety-two (12,892) feet to a monument; 


Thence north 78° 39'42” east seven hundred fifty-nine and 8/10 (759.8) 
feet to the bound first mentioned and point of beginning: the last ten (10) 
courses and distances being by said town and county line between Prescott, Hamp- 
shire County, and New Salem, Franklin County: being shown on the aforesaid 


plan and comprising land of the following owners: 
Name Block Lot Acres 


Commonwealth of Massachusets, formerly Milo W. Abbott Heirs 447 16 30.9 
Commonwealth of Massachusetts, formerly Milo W. Abbott Heirs 447 28 22.4 
Commonwealth of Massachusetts, formerly Milo W. Abbott Heirs 447 29 20.4 
Commonwealth of Massachusetts, formerly Milo W. Abbott Heirs 448 2 13.9 
Commonwealth of Massachusetts, formerly Loren M. and Hattie 


T. Adams 389 1 95.7 
Commonwealth of Massachusetts, formerly West C. Aldrich 428 $..-20 7 
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There is included in this taking the fee and soil of all roads and highways 
and of all the lands in and under the ponds, great ponds, brooks, streams and 
rivers located within the above described areas, provided, however, that the amount 
of water to be let down into the Swift River as provided in Section 1 of the said 
Chapter 321 of the Acts of 1927, shall not be diminished by this taking, and 
provided further that this taking shall not be construed as a taking of the waters 
of the Swift River. 

There is excepted and reserved from this taking such transmission lines, 
rights and easements of the New England Power Company and the Central Massa- 
chusetts Electric Company as now lawfully exist in and through lands herein taken 
and located in the towns of Belchertown, Ware, Enfield, Pelham, Dana, Petersham 
and New Salem located as and where shown on said plans. 

There is excepted and reserved from this taking such rights and easements 
of the Gardner Electric Company, American Telephone and Telegraph Company, 
New England Telephone and Telegraph Company and the Highland Telephone 
Company as now lawfully exist in and through lands herein taken. 

There is excepted and reserved to J. T. Sunderland and others lawfully 
entitled thereto a right of way for all purposes for which ways are commonly 
used in the Town of New Salem as and where shown on Plan No. S74 

There is excepted from this taking such rights to care and control of high- 
ways included within the areas herein described as have been previously transferred 
to the Department of Public Works, and such easements for highway purposes 
as have been previously granted to the Worcester County Commissioners by the 
Metropolitan District Water Supply Commission. 

Trees and structures upon the above described land are included in the taking 
with the exception of the towers, poles, wires and appurtenances of the New 
England Power Company, Central Massachusetts Electric Company, American 
Telephone and Telegraph Company, New England Telephone and Telegraph Com- 
pany, Gardner Electric Company and the Highland Telephone Company. 

A true copy. 


PES os acts’ See Wee Cae Ie RO Re aaa Canad ea 
Secretary, Metropolitan District 


Water Supply Commission 
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PICTURES AND PUBLIC RELATIONS AT 
WESTFIELD, MASS. 


BY HARRY H. ANGELL* 
[Read March 21, 1940.] 


The Water Department of the City of Westfield, Massachusetts 
has developed a series of motion pictures designed to show the resi- 
dents of the city the present development of their water supply, town 
forest, and some of the operations involved therein. 

I would like to dwell a few moments on the advisability of a 
department developing such a series of pictures for the principal pur- 
pose of enlightening the public in their city as to what a valuable 
asset and a vital necessity a good and abundant supply of water may 
be. I need not go into detail in regard to the lack of interest expressed 
by the general public in its water system. We all have had the same 
general experience. No interest is expressed except at times of shut 
downs for repairs or emergencies, and there is criticism of officials if 
a shortage develops due to drought or breakdown of equipment or 
any other unavoidable cause. We also receive severe criticism at times 
of our water rates and management—especially during election cam- 
paigns—and of quality of water at certain times of the year. There 
are other unfavorable opinions with which you are familiar. We, in 
Westfield, feel that to a small degree at least we have eased this 
problem by favorable publicity through the ptesentation of these 
pictures. 

We have appeared before service organizations in Westfield, 
namely the Kiwanis Club, Rotary Club, the Business and Professional 
Women’s Club, the Church Men’s Clubs at home and in two neigh- 
boring towns, and at the Westfield High School. On one occasion we 
remained at the High School for the entire school day showing hourly 
to each science class the pictorial development of the water supply. 
We have spoken also before forestry organizations such as the Western 
Massachusetts Forest Wardens’ Association. This organization, after 
seeing the pictures of the Westfield Town Forest and the various fire 
scenes, aSked for and received a repeat showing at a later meeting 
in the town of Lee. 





*Deputy Superintendent, Westfield Water Department, Westfield, Mass. 
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Sunday night meetings with the Young People’s Societies at the, 
different churches have been numerous. 

Actual favorable results traced directly to the showing of the 
pictures before our town people have been noted. Several instances 
have occurred wherein a property owner who was always on the back 
water rent list stepped into the office, a day or two after seeing the 
pictures and hearing our story, to pay his back indebtedness. One of 
our main critics, the operator of an ice manufacturing plant, called 
me up after the Rotary Club showing recently, saying how much he 
enjoyed the pictures and that he was pleased to have a chance to see 
and understand the workings of the system. I feel that in this case 
the department has gained a valuable ally. We have also noted an 
increased tendency by the public to visit our water sheds and reser- 
voirs and a much more active interest in our town forest work. 
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PROCEEDINGS 


FEBRUARY MEETING 
HoTet STATLER, Boston, Mass. 
Thursday, February 15, 1940 


President Percy A. Shaw in the chair. 

Charles W. Sherman, of Metcalf and Eddy, Boston, Mass., read 
a paper “The Useful Life of Iron and Steel Standpipes.”’ 

The blizzard of February 14 reduced attendance and activities 
at this meeting. ‘ 


Marcu MEETING 
HotTEL STATLER, Boston, Mass. 
Thursday, March 21, 1940 


President Percy A. Shaw in the chair. 

Secretary Gifford announced the election to membership of: 

John M. Littlefield, Clerk of Water District, Auburn, Me.; Albert 
H. Pye, Water Commissioner, Onset, Mass.; John W. Draper, Water 
Commissioner, Onset, Mass.; Samuel E. Eldridge, Water Commis- 
sioner, Onset, Mass. 

On motion of George A. Sampson, duly seconded, it was VOTED 
that the president be empowered to appoint a nominating committee. 

A paper “Hydraulic Investigation of a Small Water Works Sys- 
tem and the Effects of Main Cleaning” was read by Richard H. Ellis, 
Engineer, Inspection Department, Associated Factory Mutual Fire 
Insurance Companies, Boston. Warren J. Scott, George K. Saurwein, 
E. Sherman Chase, and Howard E. Bailey took part in the discussion. 

A paper “Explosives—Their Types and Uses,” was read by 
C. H. Blocher, Explosives Division, E. I. duPont de Nemours Co., 
Inc., Boston. President Shaw, Roger W. Esty, Allan M. Symonds, and 
others participated in the discussion. 

Harry H. Angell, Deputy Superintendent of the Water Depart- 
ment, Westfield, Mass., showed several reels of moving pictures of 
the Westfield water works and discussed the matter of public relations. 
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ApriIt MEETING 
VocaTIONAL ScHOoL, NEw BeEprorpD, Mass. 
Thursday, April 25, 1940 


President Percy A. Shaw in the chair. 

The Association was welcomed to New Bedford by Stephen H. 
Taylor, Superintendent of Water Works, and William R. Mackintosh, 
Director of the Vocational School. 

Secretary Gifford announced the election to membership of: 

Thomas Hart, Chief Engineer, Water Department, Peabody, 
Mass.; Clifford I. Tripp, Superintendent, Water Department, Matta- 
poisett, Mass.; Otto Hagmann, Clerk, Water Commissioners, Lincoln, 
Mass. 

A paper “Description of Plumbing Testing Laboratories at the 
New Bedford Vocational School,” was read by E. J. Sullivan, Assistant 
Engineer, Massachusetts Department of Public Health. 

A moving picture “Back-siphonage” was shown by the Massachu- 
setts Department of Public Health. 

A paper “The Results of Better Maintenance and Sizing of Water 
Meters,” prepared by Harold W. Griswold, Deputy Chief Engineer, 
Water Bureau, Metropolitan District of Hartford, Connecticut, was 
read by Warren A. Gentner. 

A Progress Report of the Committee on Water Quality Tolerances 
for Industrial Uses was presented by Edward W. Moore, Assistant 
Professor of Sanitary Chemistry, Harvard Graduate School of Engi- 
neering, Cambridge, Mass. Frank A. Barbour discussed the report. 


May MEETING 


The May Meeting of the Association was held at the Cascade 
Lodge, on Route 1, between Saco and Portland, Maine, on Thursday, 
May 23, 1940. 

President Percy A. Shaw in the chair. 

The Association was welcomed to Maine by Edward S. Boulox, 
Commissioner, Portland Water District, Portland, Maine. 

Secretary Gifford announced the election by the Executive Com- 
mittee of the following new members: 

Lester B. Hull, Superintendent, Water Department, Gloucester, 
Mass.; and Charles R. Moore, Assistant Superintendent, Water De- 
partment, Portland, Me. 














PROCEEDINGS. 





A paper “Experiences in Corrosion Control at Biddeford, Maine,” 
was read by Edwin T. McDowell, Superintendent, Biddeford and Saco 
Water Co., Biddeford, Me. 

A gavel made of oak raised on the Portland plantations was pre- 
sented by Fred J. Reny, Treasurer and General Manager of the 
Portland Water District, on behalf of the Maine Utilities Association, 
to Percy A. Shaw as President of the New Hampshire Water Utilities 
Association. 

A paper “The Story of PWA in Maine Water Works,” was read 
by Fred J. Reny, Treasurer and Manager, Portland Water District. 
President Shaw discussed the paper. 


A paper “Studies of Frost Penetration,” 


was read by Harry U. 


Fuller, Chief Engineer, Portland Water District, Portland, Me. H. L. 
Clark, Frank J. Gifford, Roger W. Esty, and President Shaw took 
part in the discussion. 

A paper “Modern Engineering Practice and 2-inch Cast Iron 
Pressure Pipe,” was read by C. D. Cox of the McWane Cast Iron 
Pipe Company. The paper was discussed by Roger W. Esty. 
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PROGRESS REPORT OF THE COMMITTEE ON QUALITY 
TOLERANCES OF WATER FOR INDUSTRIAL USES* 


To the President and Members of the 
New England Water Works Association 


GENTLEMEN: 


At the meeting of the Association held on November 17, 1938, 
there was appointed a committee to investigate and report on the 
quality of process water required by industry, with special regard to 
the limits of tolerance of substances known to interfere with industrial 
processes. The undersigned committee herewith presents its report. 


GENERAL CONSIDERATIONS 


In all industries that utilize water as a processing agent, there 
are probably maximal values of impurities that cannot be exceeded 
in the process water without damage to the product. In many indus- 
tries and for many substances. commonly present in natural waters, 
these maximal values are so high that they are rarely exceeded. 
However, in some industries, tolerances for certain impurities are 
relatively low, and it is desirable to establish the values of these 
tolerances for the guidance of both industrial operators and public 
water supply authorities. 

Bearing in mind that the allowable limits of impurities in process 
water are affected by variations in the process and in the quality of 
product desired, the Committee has endeavored to select values that 
correspond to normal practice. It is recognized that not a few indus- 
trial plants will be found in which water of higher content of impurities 
than that specified in this report is utilized successfully. In general, 
however, the limits of impurities specified are believed to be those 
beyond which special corrective treatment of the water begins to be 
profitable. Unless otherwise noted, all values quoted represent deter- 
minations in accordance with Standard Methods of Water Analysis. 





*The Committee on Quality Tolerances of Water for Industrial Uses has requested publication of this 
progress report in order to provoke discussion and promote correspondence between members of the 
Association and the Chairman of the Committee. The tolerances stated in the progress report are tentative 
and the report, in its present form, has not been accepted by the Association. 
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WATER REQUIREMENTS OF SPECIFIC INDUSTRIES 


Steam Generation. With the increases in pressures that have come 
with modern steam boiler design and installation, there have arisen 
perplexing problems concerning the control of foaming, priming, scale 
formation, and corrosion. 

Powell (1) has estimated that of 130 boilers installed in central 
stations between January, 1936, and September, 1937, about 63% 
were designed for pressures of over 500 Ib. per sq. in., and of 206 
boilers installed during the same period in all industries about 23% 
were so designed, and only about 33% for pressures of less than 300 
Ib. per sq. in. 

With low pressures, tolerances are relatively high, since internal 
water treatment by the introduction of various boiler compounds is 
practicable. These compounds, however, should not be used until 
conditions of supply, evaporation and pressure have been studied. 
Furthermore, application should be made only under competent chem- 
ical control. Even with low pressures, external treatment is desirable 
to relieve the boiler water of an excessive amount of settleable solids. 
As operating pressures increase above 150 Ib. per sq. in., the use of 
boiler compounds becomes less desirable, and it becomes necessary 
to provide feed water of higher quality. Many public water supplies 
are unsuitable for use at these pressures without treatment of the 
water for boiler feed service. 

Because investigation has shown that embrittlement in boilers 
may be inhibited by maintaining a specified ratio of sulphate to total 
alkalinity, expressed in terms of sodium sulphate and sodium car- 
bonate, respectively, the American Society of Mechanical Engineers 
has suggested for boiler pressures up to 150 lb. per sq. in. a 1:1 ratio, 
for pressures of 150 to 250 lb. per sq. in. a 2:1 ratio, and for pres- 
sures above 250 lb. per sq. in. a 3:1 ratio. However, recent investiga- 
tions have led the A.S.M.E. to reconsider these ratios, which are to 
be used only until such time as a definitive report is issued. 

Priming and foaming are caused by the accumulation of high 
concentrations of dissolved and suspended solids in the boiler. The 
magnitudes involved depend to some extent on the character of the 
feed water, but more on the design of the boiler, the amount of blow- 
down, the percentage of condensate returned, and other factors. When 
only a small portion of the condensate is returned, as in industries 
where steam is used in process, it is especially desirable to secure 
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feed water that is low in dissolved and suspended solids, as the amount 
of blowdown necessary is thereby diminished. 

As operating pressures increase above 400 Ib. per sq. in., quality 
requirements of feed water become very exacting. The most desirable 
water is that which most closely approaches deaerated distilled water. 
The hardness constituents must be reduced nearly to zero. Any appre- 
ciable amount of silica must be removed, since it combines with other 
substances to yield a variety of scale-forming complexes. For example, 
analcite, a double silicate of sodium and aluminum, is readily deposited 
in high pressure boilers as a dense scale. 

Dissolved oxygen must be absent in the feed water used for 
boilers operated above 250 Ib. pressure, because of corrosion of the 
boiler. Bicarbonates will hydrolize to hydroxides, and carbon dioxide, 
the latter making the condensate corrosive. Correction of feed water 
with respect to these substances is frequently accomplished by de- 
aerating heaters or other equipment; hence it is difficult to specify 
general limits applicable to public water supplies. This is especially 
true of dissolved oxygen, which is present in substantial amounts in 
almost all public supplies. 


TABLE 1—SuUGGESTED LIMITS OF TOLERANCE FOR BOILER FEED WATER 
(Parts per million, except for dissolved oxygen and pH) 











Pressure (lb. per sq. in.) 0-150 150-250 250-400 Over 400 
Turbidity 20 10 5 1 
Color 80 40 5 2 
Oxygen Consumed 15 10 4 3 
Dissolved Oxygen** 2.0+ 0.2+ 0.0+ 0.0+ 
Hydrogen Sulphide (H.S)* 5 3 0 0 
Total Hardness (CaCOgz) 80 40 10 2 
Sulphate-Carbonate Ratio (A.S.M.E.) 

(Na2SO4: NagCOs) 1:1 2:1 3:1 3:1 
Aluminum Oxide (Al,03) 5 0.5 0.05 0.01 
Silica (SiO) 40 20 5 1 
Bicarbonate (HCO3)** 50 30 5 0 
Carbonate (COs) 200 100 40 20 
Hydroxide (OH) 50 40 30 15 
Total Solids++ 3000-500 2500-500 1500-100 50 
pH Value (minimum) 8.0 8.4 9.0 9.6 





*Except when odor in live steam would be objectionable. 

**Limits applicable only to feed water entering boiler, not to original water 
supply. See text. 

+Given as ml. per liter. Multiply by 0.70 for p.pm. 

++Depends on design of boiler. 
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In actual practice, the permissible limits of impurities in a given 
boiler feed water will depend to a large extent on such factors as 
temperature, rate of evaporation, percentage of make-up water, and 
mechanical design of the boiler and its auxiliary equipment. The 
figures given in Table 1 are suggested only as a general guide for 
water-supply authorities. Steam plants operating at pressures above 
250 lb. per sq. in. may be expected to require feed water treatment 
of some sort, since almost no public water supplies are suitable for 
direct use in such plants and in most cases the expense of rendering 
the entire water supply of a community suitable for such use would 
be prohibitive. 

Cooling. Water for coolers and condensers should deposit no 
sediment or scale, but turbidity and hardness need not be particularly 
low. Control of corrosiveness is necessary, as is also the control of 
organisms that tend to form slimes, such as the iron and sulphur 
bacteria. 

Air Conditioning. Any water suitable for condensing or cooling, 
and with tendencies to form slimes or corrosive action towards metals 
controlled by treatment, is satisfactory from an engineering standpoint 
for air conditioning. Waters that are unsuitable for air conditioning 
are those which give off odors, such as the odors of algae and hydrogen 
sulphide. 

For the sake of economy, especially in large installations, it is 
often necessary to re-use the water used for air conditioning. The 
tolerances in this regard are esthetic and their establishment lies within 
the field of the designer and operator of air conditioning installations 
rather than in that of the supplier of water. 

Pulp and Paper. The principal qualities of water that determine 
its suitability for pulp- and paper-making purposes are color, sus- 
pended matter, iron, manganese, hardness, and bacteria. Water of 
uniform composition and temperature is also desirable. 

Water having little or no color is essential for the manufacture 
of most papers, except certain grades in which color and appearance 
are not important. For high-grade papers, such as writing, book, and 
other white papers, the color should not exceed 5 p.p.m., and for some 
products should be nearly zero. Colored papers in which the shade 
is important should also have water of about this quality. 

Suspended matter (turbidity) is troublesome because it becomes 
entangled with the fibers and causes spots and other imperfections. 











PROCEEDINGS. 265 


It may also decrease the brightness or strength of the paper. Toler- 
ances range from 5 p.p.m. of turbidity for fine papers to as high as 
50 p.p.m. for groundwood pulp. Organic matter is also undesirable, 
and it has been suggested that the oxygen consumed value of the 
process water should not exceed 10 to 20 p.p.m., depending on the 
grade of paper to be manufactured. 

Iron is objectionable in water for paper mills since cellulose has 
the property of adsorbing iron from dilute solutions. This adsorption 
of iron causes a yellowing of white papers and a dulling of all shades 
of colored papers, particularly of the more delicate tints. It is also 
very objectionable in photographic papers. The amount of iron per- 
missible depends on the grade of paper manufactured. For high-grade 
papers where color is important the water should contain less than 
0.1 p.p.m. as Fe, although some high-grade writing-paper mills are 
operating with water the iron content of which ranges from 0.1 to 0.2 
p.p.m. If the water is treated by coagulation and filtration, it should 
be possible to reduce the iron content to 0.05 p.p.m. 

Manganese in paper mill water is extremely troublesome. It be- 
haves somewhat like iron and causes similar staining and discoloration. 
It is also troublesome because of its tendency to clog pipe lines with 
black oxide deposits. It is very objectionable in bleaching operations, 
as the chlorine bleach will oxidize the manganese to permanganates, 
which impart a reddish color to the fibers. Tolerances for manganese 
are lower than those for iron; high-grade products may require water 
containing less than 0.05 p.p.m. as Mn. 

Hard water is objectionable in washing pulp, particularly sulphite 
pulp, since insoluble calcium and magnesium resinates are formed 
and deposit on the fiber, making subsequent bleaching difficult. In the 
soda process, calcium and magnesium salts may be precipitated on 
the fiber by the caustic soda, carrying along coloring matters that are 
difficult to bleach. In the coloring of paper, carbonates may cause 
precipitation of the salts used as mordants. Soft water is desirable 
in the sizing operation since the mineral salts react with the rosin size 
and form insoluble resinates, which have no sizing action. Hard waters 
are objectionable because of the tendency to cause scale on pipes and 
other surfaces. This scale breaks away and causes trouble. While 
soft waters are more desirable, they are not absolutely essential, and 
many mills operate with hard water. Others, despite the expense of 
softening the large volumes of water involved, have installed or are 
considering softening plants. 
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Difficulties with sheet formation on the paper machine have been 
experienced in using water containing 25 p.p.m. of carbon dioxide; 
the permissible limit is probably in the vicinity of 10 p.p.m. However, 
the pH of the water should not be much over 7.3. Large amounts of 
silica in the water may make the paper “tinny”, but definite limits 
have not yet been established. 

Water for pulp and paper mills should be as free from bacteria 
as possible because of the tendency of these organisms to form slimes, 
which are objectionable in many ways. It is common practice to treat 
the water used in pulp and paper mills with chlorine or chloramine, 
so that slime difficulties are overcome to a large extent. A residual 
of 0.3 p.p.m. of chlorine or 0.8 p.p.m. of chloramine (as Cle) is 
suggested. 

Textiles. The impurities that may be objectionable in water used 
for the processing of textiles are calcium, magnesium, iron, man- 
ganese, suspended matter, and soluble organic matter. Other objec- 
tionable impurities may be present in water under special conditions. 

Iron is undoubtedly the most objectionable of all common im- 
purities. It may be present in mechanical suspension, in colloidal 
solution, or in true solution. If in mechanical suspension, it may be 
completely removed by filtration; if in colloidal solution, it may or 
may not be completely removed, although the chances are that it will 
be reduced decidedly by filtration. If in true solution, it is not removed 
by filtration and is likely to be extremely harmful, even in small 
quantities. It may be completely removed by chemical treatment and 
filtration. 

Concentrations of iron less than 0.25 p.p.m. as Fe are not con- 
sidered a serious disadvantage for most purposes. Concentrations of 
0.25 to 0.75 p.p.m. cause trouble from time to time. At concentrations 
between 0.75 and 1.00 p.p.m., iron is highly objectionable, and above 
1.00 p.p.m. it becomes a constant menace in the processing of woolen 
goods, in bleacheries, and in many dyeing operations, and it should 
be removed if satisfactory results are to be secured. The limits given 
in this report for the amount of iron and manganese in water for 
textile purposes are intended to cover cases in which processes are 
sensitive to the presence of these two metals. There are textile 
processes where the quantity of iron and manganese might be in- 
creased beyond these amounts without giving serious trouble, for 
example where extreme whiteness is not essential in bleaching, or 
where dark colors are being dyed. 
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In rayon manufacturing plants, particularly those using the vis- 
cose process, the presence of minute quantities of iron and manganese 
is objectionable, and it is desirable in such plants to use a water which 
is as nearly free from iron and manganese as possible (0.02 p.p.m. or 
less). The Tubize Chatillon Corporation, Rome, Ga., specifies the 
following limits for water used in rayon manufacture: turbidity less 
than 0.3 p.p.m.; hardness 25 to 55 p.p.m.; pH 7.8 to 8.3; and no 
iron or manganese. 

Manganese has effects similar to those of iron, and approximately 
the same limits apply. Calcium and magnesium are most objectionable 
on account of the formation of insoluble soaps. The quantities of 
calcium and magnesium present may be far greater than those of iron 
before any serious trouble occurs. Ten parts per million of either 
calcium or magnesium, expressed as CaCOs, would not be objection- 
able in most instances. Any calcium and magnesium present in excess 
of this is a measure of the excess soap that would be required in any 
scouring operation. A few dyestuffs tend to be precipitated by calcium 
and magnesium. In certain dyeing operations calcium and magnesium 
are objectionable, but there are a few instances where their presence 
is of some advantage. One dyeing and bleaching plant specifies hard- 
ness less than 1 grain per gallon (17.1 p.p.m.), and a pH of 7.2 to 
7.3. Vat and naphthol dyes apparently require water of higher quality 
than do direct, developed, or sulphur dyes. The formation of lime 
soaps is objectionable not only on account of soap waste, but also 
because of the sticky nature of these soaps and the difficulty encoun- 
tered in their removal. 

The nature and quantity of suspended matter present is influ- 
enced by local soil conditions, the time of year, and also by discharge 
of wastes into the stream. If necessary, it may be removed by sedi- 
mentation or filtration, with or without chemical treatment. 

Soluble organic impurities are at times extremely objectionable, 
particularly if they impart color to the water. These impurities are 
frequently the most difficult to remove and are most objectionable in 
bleacheries. They also interfere with the dyeing of delicate tints on 
textile material. Water for textile purposes should have as little color 
as possible. In the scouring of wool, however, colors as high as 70 
p.p.m. may be tolerated. ; 

In the dyeing of textiles, uniformity in the composition of the 
water used is of considerable importance in duplicating shades. In 
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treated waters the residual alumina (as AleOs) should not exceed 
0.5 p.p.m., since larger concentrations cause irregularity in dyeing. 

In a particular plant devoted to the manufacture of bandages, 
the specifications adopted for water quality are: color less than 5 
p.p.m.; calcium and magnesium less than 8 p.p.m.; iron less than 0.2 
p.p.m.; and freedom from taste and odor. 

Laundering. Laundries are somewhat similar to textile plants in 
their water requirements, but are less exacting as to minimum toler- 
ances. The most objectionable constituents are hardness, iron and 
manganese, and, if excessive, color and turbidity. 

Brewing and Distilling. For typical light American brews, the 
mashing water should be aproximately neutral in reaction and low 
in alkalinity. Alkaline mash water leaches unfavorable elements from 
the grain and produces a darker, heavier, beer, with stronger, bitterer 
flavor. Dark beers may require a moderate alkalinity and a higher 
salinity. Some calcium sulphate (100 to 200 p.p.m.) is desirable for 
the best yeast development and may be added to the mash water. 
Iron and manganese are undesirable, since they combine with hop 
tannins to create an off-color and turbidity. Chlorinous or other tastes 
and odors should be eliminated. Unstable organic matter, measured 
approximately by the sum of color and oxygen consumed, may create 
a haze or mustiness during storage; the quantity present should be low 
enough to ensure that no precipitate will form during storage. 

All water used to clean bottles and equipment must be potable, 
soft, and substantially free from taste, odor, iron and manganese. 

In the distilling industry, the requirements for water quality are 
similar to those for brewing. For gin and spirits, the quality of mash- 
ing water should correspond to that for light beer; for whiskey, to 
that for dark beer. Water used for blending is usually distilled but 
may be produced from the regular supply by special treatment. 

Carbonated Beverages. Requirements for water quality in the 
manufacture of carbonated beverages are similar to those in the brew- 
ing industry. Brilliant clarity and freedom from organic matter which 
may precipitate on standing are quite essential. The water may be 
tested by storing a fresh sample in a sterile glass-stoppered bottle 
for two weeks; if haze or sediment appears, the water should be 
treated. Free chlorine or chlorine complexes may react with extracts 
to produce unpalatability, or to bleach colors. Tastes and odors must 
be eliminated. For beverages with standardized acid content, the alka- 
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linity should not exceed 100 p.p.m., or better, 50 p.p.m., to avoid 
appreciable neutralization of acid and consequent loss of flavor or 
keeping quality. 

Food Industries. In general, the preparation of food products 
requires potable, soft water, free from taste and odor, and low in 
iron and manganese. An exception to this is water to be used for 
baking, in which some hardness is desirable. The canning of legu- 
minous vegetables requires water of hardness less than 75 p.p.m., if 
toughening of the vegetable fibre is to be avoided. In the manufacture 
of some forms of confectionery, dissolved solids should preferably be 
less than 100 p.p.m. Hard candy requires water with a pH value of 
7.0 or above; a low pH value favors inversion of the sucrose and 
renders the product sticky. In making fondant, inversion of sucrose 
is desired, and distilled water or water of low pH value is preferred. 

Artificial Ice. Water for the manufacture of artificial ice must 
conform to drinking water standards, particularly as regards bacteria, 
taste and odor, turbidity, and color. Iron, manganese, and silica will 
precipitate in the cake and produce opacity and discoloration; the 
allowable limits are 0.2 p.p.m. Fe, 0.2 p.p.m. Mn, and 10 p.p.m. SiOz, 
respectively. Calcium and magnesium bicarbonates form gritty core 
deposits of normal carbonates, which leave a slime after the ice is 
melted. They may be removed by lime softening, or by the use of 
the recently-developed hydrogen zeolites. 

Dissolved solids of any sort increase the difficulty of producing 
a clear cake in direct proportion to the amount present. According to 
Ehrenfeld and Gibbs (12), dissolved solids may be expressed in terms 
of “equivalent sulphates” (Total sulphates+-0.75 X total chorides+1.25 
sodium carbonate), which should preferably be less than 10 grains 
per gallon (170 p.p.m.). Production of first-quality ice becomes diffi- 
cult at “equivalent sulphate” concentrations above 10 grains per gal- 
lon (170 p.p.m.) and is impossible above 40 grains per gallon (680 
p.p.m.). However, Burks (13) has shown that by improving the de- 
sign and operation of freezing tanks, good ice can be made from water 
containing as much as 1300 p.p.m. of dissolved salts, especially when 
these salts consist of sodium chloride and sulphate. The improvements 


advocated by Burks entail an increase of 8.2 per cent in plant cost, 


and of 6.8 per cent in operating cost. 
Tanning. Iron, manganese, or excessive turbidity create spots 
and discoloration in the tanning of hides and leather goods. The 
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process water used in coloring and fat liquoring of vegetable tannages 
should be low in hardness, which may stiffen or toughen the leather, 
precipitate tannins, oils and soaps, and have an adverse effect on the 
texture, color, and finish of the product. However, for the greater part 
of the tanning process, hardness is of slight significance. Production 
of white or light-colored leathers requires water the color of which 
does not exceed 10 to 20 p.p.m. For darker leathers, color may be as 
high as 100 p.p.m. Excessive alkalinity, especially caustic alkalinity, 
may give rise to difficulties in some parts of the vegetable tanning 
process. 

Miscellaneous. There are a number of industries for which only 
general comment may be made as to requirements for water quality. 
Iron, manganese, and turbidity are objectionable in water to be used 
for the manufacture of ceramics and porcelain, cosmetics and soaps, 
pharmaceuticals, and photographic films. In addition, the manufac- 
ture of soaps and cosmetics requires water free from odor, and the 
production of some pharmaceuticals demands water of low organic 
matter content. The manufacture of water-white synthetic plastics 
requires water of extremely low color, turbidity, iron and manganese 
content. 

The tolerances included in the progress report are summarized 
in Table 2. 

Acknowledgments. ‘The committee is indebted to Messrs. Shep- 
pard T. Powell and W. D. Collins, who reviewed the report and made 
many valuable suggestions, and to Mr. K. E. Bell for criticism of the 
section on tanning. 
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DIscuUSsSsION 


SAMUEL M. ELtswortH.* The Committee on Quality Toler- 
ances of Water for Industrial Uses has performed a distinct service 
to the water works profession and deserves the commendation of the 
Association for the contribution made to this broad and complex 
subject. It is recognized in the opening paragraphs of the Report that 
the limits of impurities in industrial water supplies are affected by 
variations in processes and by the desired quality of the manufactured 
product. This is most important, inasmuch as many well-known in- 
dustries have been manufacturing marketable products with notable 
success despite the fact that impurities of process water have greatly 
exceeded the highest limits suggested by the Committee. 

At the meeting of the Association in New Bedford in April, 1940, 
when the Committee’s Report was presented, it was voted to have the 
Committee continue its studies. Since most of those attending the 
New Bedford meeting had had no opportunity to make a critical 
study of the Report, there was relatively little discussion. Frank A. 
Barbour commented briefly on the section of the Report dealing with 
“Textiles”. He referred to the results of recent investigations relative 
to the effects of iron and manganese in water used in the processing 
of cotton duck and similar fabrics. These investigations had been 
undertaken in connection with litigation, wherein a textile mill in 
Central Massachusetts, having brought suit against the Common- 
wealth, claimed among other things that the increase in iron and 
manganese following the impounding of a surface water supply would 
require the construction of treatment works for the removal of these 
substances. While the claim was made by the mill that 1 p.p.m. of 
either iron or manganese, or a combination of the two, would make 
such treatment necessary, it was shown experimentally by the Com- 
monwealth that several times this concentration would have no ma- 
terial effect on the processing of the goods. Evidence was also intro- 
duced showing that one of the outstanding cotton bleacheries in New 
England has for many years been using unfiltered surface water which 


frequently contains iron in amounts up to 1.5 to 2.0 p.p.m. and, in 


addition, undetermined amounts of manganese, all without any material 
effect on the quality of the finished product. 





*Consulting Engineer, Boston, Mass. 
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Having been actively associated with this litigation and intimately 
acquainted with the evidence presented by some of the textile chem- 
ists, I am convinced that the conventional limits for iron and man- 
ganese in water used for textile processing can be quite misleading 
With the wide spread between the limits suggested by the Committee 
on Quality Tolerances and actual practice in an outstanding cotton 
bleachery, it is not unreasonable to assume that the limits suggested 
for other industrial processes may also be at variance with actual 
practice. 

All of this suggests to me the need of gathering and presenting 
additional factual evidence. Too often the exact reasons for process- 
ing difficulties are obscure. The water chemist is not generally ac- 
quainted with industrial chemistry; nor are many industrial chemists 
intimately acquainted with water chemistry. Unless the two are 
engaged on the same problem, one supplementing the other in a study 
of causes and effects, the solution of processing difficulties may be 
left to hit or miss procedures, with the exact causes of the difficulties 
remaining obscure. Considering the water works field at large, the 
Committee would in my opinion greatly enhance the value of its recent 
Report by citing actual examples, not only of industries which have 
had unfortunate results from impurities in process water, but also 
those which have used successfully waters containing what might be 
considered excessive concentrations of so-called impurities. 

Finally, may I be pardoned in presenting my conception of what 
the ultimate objectives of the Committee should be. In the last 
analysis I feel that they should center on the welfare of the manu- 
facturer. The problem is essentially one of industrial economy, rather 
than an academic problem in water chemistry. If an unfiltered and 
untreated water can be used by an industry successfully without any 
deleterious effect upon the quality or marketability of the product, 
it would be poor business to provide treatment facilities simply be- 
cause certain impurities were present in amounts far in excess of 
academic or conventional limits. On the other hand, if the cost of 
manufacture or the reputation of the product is seriously affected by 
the use of a low-grade process water, then treatment, or a new source 
of supply, may be justified. If the Committee is in agreement with 
this conception of its objectives, then it will search as diligently for 
examples of poor-quality waters being used successfully as for exam- 
ples of the disastrous effects of small amounts of impurities on indus- 


trial processing. 
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AUGUSTA Gee 
marks New England "5 trend! 


Augusta, capital of Maine, is another New England city where —— SS 
Dresser Couplings are now in use on water lines. The project a 

illustrated here—a new extension now supplying an outlying 

section along the main road to Lewiston—was financed out of 

current funds of the Augusta Water District. Lined and wrapped 

steel pipe, 8%’’ OD, was speedily Dresser-coupled and back- 

filled along edge of busy highway. Write for Catalog 36. 
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FIVE REASONS WHY MODERN WATER LINES ARE DRESSER-COUPLED: 

PERMANENT TIGHTNESS—proved for 50 years, on 150,000 miles of pipe. 
FLEXIBILITY—normal pipe movements—present in every line—are absorbed. 
SIMPLICITY—joints are “factory-made”; ordinary labor can install. 
STRENGTH—predetermined ; joints safely withstand any specified pressure. 
TRUE ECONOMY—a truly lower joint cost throughout the life of the line. 

Write for our General Catalog No. 36. flexing with the pipe, safely absorb pipe 

thus ing failures” 

that often occur with rigid joints. 
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